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The Series No. 418 Webster Combination Gas and Oil Burner was developed especially for oil refinery use. It 
has been on test in the field for over a year in all types of refinery equipment, and we are pleased to announce that 
it has a performance far beyond our expectations—with the result that we can now offer it to the Oil Refining Indus- 
try, backed by our long experience that will permit us to make guarantees that we can positively meet. 


SALIENT FEATURES 


The outstanding and unique features incorporated in the 6. Luminous and non-luminous combustion may be had by moving 


. ° ‘ . 4 gas burner back and forth. 
design of the 418 Series Combination Burner are as The oil (both steam and mechanical) have the same flame spread 
follows: as the gas burner. 


7 
Gas and oil may be burned at the same time. 8. Gas burner is specifically designed to utilize process or refinery gas 
9 


Neither have to be disconnected when not in use. up to 1.4 sp. gr. 

Both gas and oil burners are mounted on separate slide to secure ‘ The oil burner is designed to burn heavy residues, acid sludge, as 
correct adjustment to conform with various furnace wall thickness. well as lighter oils, and are guaranteed for one year against acid 
Extremely flexible and highly efficient from minimum to maximum corrosion. 

capacity. 10. Gas and oil flame length guaranteed not to exceed 9 feet at max- 
Burner air register, deflector plate, diffuser cone, Barco joints, imum rating when burning any type of fuel, but can be adjusted 
firing valves, and gas hose, are furnished and assembled as a unit for greater length when necessary. 

ready to install, eliminating expensive installation cost, as burners 11. Maximum capacity 13,500,000 B.T.U. natural draft. 17,500,000 
are installed through standard arch brick openings. Tile may be B.T.U. forced draft. 

supplied at a slight increase in cost. 12. Draft loss at maximum capacity .6”. 


Two other sizes available. The Series 400 having a maximum B,T.U.: release of 20,000,000 B.T.U. on natural 
draft, 30,000,000 B. T. U. on forced draft. Draft loss .28”: Series 430, maximum B. T. U. release of 35,000,000 on 
natural draft, 50,000,000 B.T.U. on forced draft. Draft loss .18”. 


THE WEBSTER ENGINEERING COMPANY 


Tulsa, Chklahoma 
Division of 


THE SURFACE COMBUSTION ‘CORPORATION TOLEDO, OHIO 
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AMERICAN METER COMPANY 


Measurement and control of Gas, Oil, Steam, Air and Liquids 
Estasuisnepd 1836 


METRIC METAL WORKS ERIE, PENNSYLVANIA 
Albany Boltmore Kansas City 
tos Angeles Philadelphia Pittsburgh New York Son Francisco 

WESTCOTT & GREIS, INC, Dalles, Tulse CANADIAN METER CO. LTD., Hamilton, Ontario 


Birmingham Boston Chicago Denver Ene 





METRIC CONTROL 
OF RATE OR VOLUME 


--- automatic 


For maintaining the rate of flow of gases or liquids at a 
definite value . . . For controlling the rate of flow of a 
liquid or gas in one line proportional with the rate of 
flow in another line... And for a wide range of purposes 


such as control of liquid levels in towers and stills ... 
Metric Control offers unique advantages. 


Control is vastly simplified by automatic regulation 


which eliminates many of the usual adjustments. 


There is no capacity tank; no adjustable leak. Gas con- 
sumed is reduced to less than 3 cubic feet per hour. 
One simple micrometer screw adjustment increases or 


decreases the desired rate of flow. 


Engineering bulletin E-5 fully explains applications and 


operation. Mailed on request. 
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YOUR SULPHURIC ACID REQUIREMENT 


— if it is over 20 tons daily, investigate 
Chemico processes for recovery and manufacture 


HEMICO Sludge Conversion Plants produce clean strong acid direct from raw un- 

separated sludge and can also be designed to provide the make-up acid to compensate 
for treating losses. The output of these plants requires no further purification or concen- 
tration. The only by-product is a pulverized coke, useful as additional fuel. No fumes 
escape into the air and waste of every kind is conspicuous by its absence. In other words, 
no economic loss, no disposal expense and no 
pollution to jeopardize public relations. 





CHEMICO ACID PLANTS 


serve these prominent refiners » 


Other types of Chemico Plants, embodying pres- 
sure separators for acid sludge, sludge acid concen- 
trators, contact equipment for acid production, etc., 


You would make no mistake in offer correct selection to meet any acid requirement. 


following their judgment. The initial and repeat Chemico installations listed 


are ample proof that exacting refiners consider these 
plants efficient and profitable. 


* = Repeat installations. 


*Standard Oil Co. of New York. 
*Standard Oil Co. of New Jersey. 
*Standard Oil Co. of California. 

. *Standard Oil Co. of Indiana. 
Standard Oil Co. of Louisiana. 
Cosden & Co. 


Chemical Construction Corporation offers a com- 
plete world wide consulting, designing and erecting 





Solar Refining Co. 

*Atlantic Refining Co. 
*Sinclair Refining Co. 
*Magnolia Petroleum Co. 
*Texas Co. 

*Humble Oil & Refining Co. 
California Petroleum Co. 
General Petroleum Co. 
Pasotex Petroleum Co. 
Mid-Continent Petroleum Co. 
*Shell Co. of California. 
Union Oil Co. 

W. H. Daugherty & Sons Refining Co. 


Foreign 


Asiatic Petroleum Co. 

*Huasteca Petroleum Co. 
*Pan-American Petroleum Co. 
Standard Oil Co. of New Jersey. 
*Imperial Oil Co. 

Steaua Roumana. 

Amtorg Trading Co. 

Trinidad Leaseholds, Ltd. 





service, covering the processing equipment, building 
structures and provision for transfer and storage of 
raw material and finished product. The organization 
has originated and commercialized many improved 
chemical processes and controls patents on the proc- 
esses and essential equipment which have made its 
installations super-successful. 


Every undertaking is backed by rigid guarantee, 
and acceptance is asked only after the promised op- 
erating satisfaction is demonstrated. Usually the 
plant is delivered with working crew trained and 
equipment operating at full capacity. 


No char:-- for 


preliminary consultation. 


CHEMICAL CONSTRUCTION CORPORATION 


Main Offices: 30 Rockefeller Plaza, New York | 


European Representatives: Cyanamid Products, Ltd., 233 Salisbury House, London. 


CHEMICO PLANTS are PROFITABLE INVESTMENTS 
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Obsolete The expected expenditures of the 

petroleum refining industry for 
1935 ranges somewhere between $100,000,000 and 
$160,000,000—according to the varying estimates 
of various estimators who have recently oiled up 
their calculating machines and by devious routes 
arrived at conclusions of interest to refining con- 
cerns and manufacturers of equipment used in 
refineries; of interest, and it is hoped, of some 
value. : 

It is not contemplated that many new large 
refineries will be erected in this country, although 
it is anticipated that several will be erected in 
various foreign countries. It is not contemplated 
that there will be a wide spread wave of con- 
struction of the new and modern large capacity 
combination cracking systems, although it is ex- 





pected that a reasonable number of such units 
will be erected. Likewise a reasonable number 
of highly efficient small capacity units for crack- 
ing will no doubt be installed. Rather, there will 
continue the steady flow of cracking unit facili- 
ties and equipment into the industry in virtually 
all sections of the country, a steady and impor- 


tant flow of materials and equipments which 


started during the later months of 1934. The 
same may be said of the installation of solvent 
extraction and solvent refining units, as there is 
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certain to be a very important but consistent, 
slow but sure, conversion from older lubricating 
oil manufacturing methods over the period of 
the next two years. 

What is confidently expected and what is cer- 
tain to come unless every influence and condition 
now existing is entirely erroneous, and such is 
certainly not likely to be the case, is a wide 
spread, intensively active period of reconstruc- 
tion, revamping, rehabilitation, modernization— 
a general and expensive move toward bringing 
facilities abreast of the times from an engineer- 
ing and technical standpoint to secure that ef- 
ficiency necessary for successful operation in a 
highly competitive and rapidly progressing scien- 
tific industry. 

Obsolete facilities must give way. They must 
be discarded or relegated to other services where 
possible, making room for the efficiency avail- 
able through application of processes developed 
in the light of modern knowledge and practice. 
The obsolete facilities extant are the chief con- 
tributing factor to the piling up of those expen- 
diture figures quoted above. 

In the distillation and cracking field it is esti- 
mated that 30 to 35 percent of the equipment is 
out-moded and obsolete and much of it is unsafe 
in its operation. About 30 percent of the present 
cracking equipment is around 10 years old and 
must be replaced. In the power plant field the 
refining industry is operating from 60 to 70 per- 
cent obsolete power generating facilities based 
on the fact that 25 percent of such facilities are 
1 to 10 years old, 50 percent is 10 to 20 years old 
and 25 percent is older than 20 years. The trend 
in the power field is definitely toward installa- 
tion of high pressure equipment. 

In the field of lubricating oil manufacture it is 
thought that the advent and relatively rapid 








adoption of solvent extraction and solvent refin- 
ing processes brings about a condition where 65 
to 75 percent of existing facilities may be de- 
clared obsolete. In the manufacture of greases 
40 to 45 percent of the equipment is obsolete. In 
the field of gasoline recovery and stabilization 
modern progress renders approximately 40 to 45 
percent of existing equipment obsolete. In the 
natural gasoline industry about 40 percent of 
present equipment is worn out, out-moded, cor- 
roded or obsolete. Indications are that present 
fractionation equipment in all branches of the in- 
dustry soon may be slated for complete modern- 
ization and revamping and technical advance- 
ment now under way may prove much of our 
present fractionation facilities too inefficient for 
much longer service in such a competitive field. 

Modernization programs will prove expensive. 
For the most part such work has been deferred 
so long that owners can not much longer operate 
plants without modernizing for modern effi- 
ciencies. Obsolete facilities can not much longer 
compete with newer processes and methods now 
available. And the older they grow the worse 
they ‘get. 

Obsolesence although of prime importance, is 
only one of the influencing factors which have 
aided the estimators to arrive at their expendi- 
ture figures. It, however, combined with some of 
the other obvious reasons, is sufficient to con- 
firm the estimates. 


Optimistic Outstanding among the 
thoughts expressed in year-end 
Outlook statements on the oil situation 
is the note of optimism prevailing for the year 
1935. This is the result of improvement during 
1934, which places the industry in an excellent 
position for the coming year. 

A number of factors have contributed in im- 
proving the statistical position of the industry, 
but most important are consumption increase, 
failure to discover new oil pools of large poten- 
tial capacity, and better proration enforcement. 
The latter factor probably has been the most 
beneficial, and is due to application of the tender 
plan, which has practically stopped hot oil ship- 
ment. This has resulted in better marketing con- 
ditions during the last part of the year. 

However, there are a number of important 
problems to be solved during 1935. Foremost of 
these is the program for permanent federal leg- 
islation. Another is the tax situation, which con- 
stantly is becoming more burdensome. Some 118 
taxes are imposed on petroleum and its products 
now. The industry needs tax relief. Several legal 
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problems upon which the present program is 
based also will be settled during the year. 

But, there is every reason to believe that prog- 
ress will continue during 1935, which will be an 
important year for the industry. Better condi- 
tions should mean greater profits, and a number 
of problems influencing the future course of the 
industry will be settled. 


In his discussion of salvaging of re- 
finery wastes, L. C. Trescott is not 
talking about waste waters, chemi- 
cals, slops and the like. He is emphasizing the 
value of reclaiming valves, fittings, pumps, and 
many other important items of equipment. He 
includes data on organization of salvage depart- 
ments, types of records to be kept and results to 
be secured, and the story is presented in such 
manner that it is interesting reading as well as 
of real value... I. N. Beall returns with Part 4 
of his highly interesting and valuable series of 
articles on Elements of Stabilization, and it is 
an article of the type that many readers have 
been requesting ... W. L. Nelson starts a three- 
part series of articles on Evaluation of Oil 
Stocks, Part 1, dealing with Classification of 
crude oils and methods of distillation ... V. W. 
Garton and R. L. Huntington start a series of 
two articles on The Efficiency of Petroleum 
Fractionating Columns, Part 1 dealing with ca- 
pacity and efficiency of laboratory packed col- 
umns ... B. R. Bay discusses compressor station 
problems from the standpoint of site selection, 
design of plant, construction, auxiliary equipment 
and general operation problems. He knows his 
compressors and is well qualified to write of 
them... F. N. Wade from California presents 
an important discussion of the operating prac- 
tices of West Coast refiners and natural gasoline 
manufacturers in ‘the preparation of liquefied pe- 
troleum gases plants, giving both design and op- 
erating data ... Design and operation of a new 
cracking unit at Allen, Oklahoma, is discussed. 


This 


Issue 


Next In the February issue in addition to 
continuation of the series of articles 
Month ' 4 
starting this month by W. L. Nel- 
son and a series by V. W. Garton and R. L. 
Huntington, other discussions of importance will 
be presented . .. L. D. Wyant has prepared a 
valuable discussion relating to the practical con- 
siderations for the selection of refinery pumps. 
... A new stabilization and debutanization sys- 
tem operating in the Los Angeles Basin refining 
district will be presented . . . Gum in gasoline 
and the automobile engine is discussed by A. W. 


(Continued on page 25a) 





California Practice in Production 





of 
Liquid | 
(Jas 


H. N. WADE 
Parkhill-W ade, Inc. 








HE last step in the production of 

marketable natural gasoline is the 
process of fractionating or “stabilizing” 
the raw gasoline produced by the absorp- 
tion and distillation cycle, for the purpose 
of making a finished gasoline having de- 
sirable and uniform characteristics. The 
raw gasoline always contains small 
amounts of methane and ethane, and a 
considerable percentage of propane, all 
of which materials must be completely 
absent from the finished gasoline ; in ad- 
dition, most raw gasolines contain more 
iso- and normal butane than can be re- 
tained in the finished gasoline and still 
meet the usual market specifications for 
the product. The amount of propane in 
the raw gasoline usually varies between two per cent 
and 10 per cent of the raw liquid volume; the amount 
of excess butanes varies, according to fields, plant 
efficiency and required specifications of the finished 
gasoline, from nothing up to perhaps 40 per cent of the 


raw liquid. A fair average figure for the combined 





HE available sources of liquid propane and bu- 

tanes are, in the order of their present impor- 
tance, natural gasoline plants, refinery vapor recov- 
ery systems, and cracking unit pressure-distillate 
stabilizers. Since the problems encountered in pro- 
ducing marketable liquid gases from any of these 
sources are similar in principle, this discussion will 
be limited to some typical methods which are in suc- 
cessful use at absorption plants. 
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Gasoline stabilizer and single-column liquid gas unit at a 


California absorption plant. 


butanes and propane available from the stabilizer dis- 
card in a typical absorption plant is roughly 15 per cent 
of the finished gasoline production. 

The most readily available material from which 
to produce liquid gas, then, is the discard from the 
stabilizer in a natural gasoline plant. The problem 
of converting this discard material into a marketable 
liquid gas is simply a fractionating problem, requir- 
ing the rejection of the methane and ethane, and the 
retention of all of the butanes, with enough propane 
to yield a mixture of the desired vapor-pressure 
characteristics. The operation is exactly like the op- 
eration of an ordinary gasoline stabilizer, except that 
the differences in the nature of the materials handled 
require widely different operating conditions of tem- 
perature and pressure. 

For illustration, the accompanying flow-sheet Fig- 








ure 1 shows the scheme of operation of one Cali- 
fornia liquid gas unit. 

The conventional gasoline stabilizer is shown di- 
agrammatically at the left. The column is operated 
at 200 pound gauge pressure to facilitate condensa- 
tion of the discard vapor for making liquid gas; this 
pressure is about 35 pounds higher than is neces- 
sary for gasoline stabilization only at this particular 
plant. The back-pressure regulator is sized to handle 
the maximum discard rate from the stabilizer with 
a pressure-drop of less than 25 pounds, so that the 
primary condenser of the liquid gas unit can operate 
at pressures up to at least 175 pounds. 

The warm vapors from the stabilizer back-pres- 
sure regulator pass through condensing sections to 
the “raw butane accumulator.” Under reasonably 
good weather conditions the vapor is totally con- 
densed at a pressure of about 150 pounds gauge in 
the condenser and accumulator. A vapor outlet is 
provided from the accumulator, with a back-pressure 
regulator set for 175 pounds gauge, to permit the 
escape of any vapor which may not be condensed, 
and thus avoid disturbing the stabilizer pressure. 
The accumulator is large enough to act as a surge- 
tank to smooth out short-period variations in the 
rate of make of the raw liquid, and is elevated a few 
feet to furnish adequate static head at the suction 
of the feed pump. A hand drain is provided for re- 
moving any water that drops out of the raw liquid. 

The raw liquid is fed to the liquid gas fractionat- 
ing column by a rate-controlled direct-acting steam 
pump, through the usual feed-to-product heat ex- 
changer. 

The fractionating column is designed for 275 pound 
gauge working pressure, and is provided with 30 
bubble-cap trays. A steam-heated reboiler with tem- 
perature recorder-controller maintains the column 
base temperature constant. The column is fed on 
the middle plate. A pilot type level control main- 
tains the liquid level constant in the base of the 
column The finished liquid gas product from the 
base passes from the heat exchanger through the 
level control valve and open after-cooling sections 
direct to the storage tanks. 

The reflux and column pressure control system 
illustrated is of a simplified type, which is partic- 
ularly adapted for producing a top-cut liquid product 
if desired. It requires only one small back-pressure 
regulator for maintaining the column pressure, and 
a level control for the reflux tank; yet open cooling 
sections are used for the reflux condenser and the 
system automatically adjusts itself to radical changes 
in cooling tower conditions. 

Overhead vapor from the column in pipe (1) has 
two alternate paths, one through the condenser (4) 
into the reflux tank, and the other through float- 
controlled valve (2) direct to back-pressure regu- 
lator (3) and so out of the system. Condenser (4) 


is placed slightly lower than the normal liquid level 
in the reflux tank; hence valve (2) must throttle 
somewhat in order to force vapor through the con- 
denser, the extent of the throttling being determined 
by the liquid level in the reflux tank. Since con- 
denser (4) is “drowned”, it fills up with liquid until 
the active surface remaining exposed to vapor is 
just sufficient to condense reflux at the rate required 
to hold the level constant in the reflux tank. The 
true discard passes continuously as warm uncon- 
densed vapor direct to the back-pressure regulator ; 
thus freezing of the regulator is avoided. The back- 
pressure regulator is directly responsive to the col- 
umn pressure, and therefore the column pressure is 
not affected by slight changes in the pressure-drop 
through the reflux condensing ‘system. Reflux is 
pumped back to the top of the column from the re- 
flux tank by a rate-controlled direct-acting steam 
pump. 
OPERATING CONDITIONS 

Following is a tabulation of operating conditions 
at this plant when making finished. liquid gas mix- 
tures showing Reid vapor pressures of 91 pounds 
and 125 pounds at 100°F. 








Vapor Pressure of Product 





91 lb. Reid 125 lb. Reid 
Column operating. pressure:........ 235 1b. ga.  240Ib. ga. 
BURBS  COMNOCOLNCE oon sn koe ces fo o's 176°F 149°F. 
‘aoe, temperature fo hte ce. ae ee LE2cE: 108°F. 
Raw accumulator pressure ......... 150 lb. ga 150 Ib. ga. 
Raw accumulator temperature ...... 70°F 70°F. 
Molal reflux ratio, reflux-to-discard. .2.5:1 2.5:1 








Fundamental analyses of the feed, product and dis- 
card when producing the 91 pound product developed 
the following material balance for 100 mols of feed: 


MOLS PER 100 MOLS FEED 














Component Feed Product Discard 
Ire Ce, te cae Ah one 2.13 Rat 2.13 
MNO ot oc ha ive oe eee ces 5.32 ao ti 5.32 
EECCA Snaiaesneae saree tte Sy 70.14 7.24 62.90 
et SESE ep REI OPE E Tey 16.32 16.32 Ant: 
Prorinal Bwmtane (.o6 oS Pk 6.09 6.09 

100.00 29.65 70.35 








Expressed in terms of gallons per 100 mols of feed, 
this balance works out: 














Component Feed Product Discard 
I ae We ic cas atch s 13.21 13.21 
WRN as ly he as we ce ale G 44.15 SS 44.15 
PE ne ttiaa Is bla hs ie aaars 719.90 74.30 645.60 
tae See eee een eae 202.00 202.00 esr 
morse mitane 2.62 5 73.00 73.00 

1052.26 349.30 702.96 








Thus the finished product under these conditions 
is 33.2 per cent of the raw feed, by liquid volume. 


MULTIPLE PRODUCTS 
The plan of operation discussed above is a jsimple 
and efficient method of making well-fractionated bu- 
tane-propane mixtures at plants where only one mix- 
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ture is desired at a time. Many producers wish to 
market several different grades of products at the 
same time. In such a case the use of the simple 
single-column unit described would require a very 
large amount of storage to accommodate each of 
the various grades, sufficient to meet all likely im- 
mediate demands. Also, while producing low-pro- 
pane mixtures, a large amount of propane is neces- 
sarily discarded with a single-column unit, which 
propane may be at least partly marketable. Further, 
frequent changes would have to be made in the col- 
umn operation, in order to keep the storage of the 
various grades in balance with the demand. 

In order to obviate these difficulties, the follow- 
ing scheme of operating is in quite wide use, par- 
ticularly at large plants. The discard from the pri- 
mary gasoline stabilizer is condensed and fed to a 
primary liquid gas fractionator as described. This 
primary column is operated so as to produce the bu- 
tanes only, without propane, as a bottom product. 
The overhead from this primary column is con- 
densed and fed to a second column, which tops off 
the methane and ethane and excess of the propane, 
making a bottom product of pure propane. The pure 
cuts of butane and propane so produced are run to 
separate storage; with these two materials on hand 
the producer is prepared to furnish on short notice 
any desired butane-propane mixture by blending. 

Several variants of this two-column scheme are in 
use. For example, a company making four or five 
standard grades of liquid gas, one or two of which 
represent the bulk of the output, may operate the 
first column to produce one of the popular mixtures 
directly as a bottom product; take pure butanes, or 
another mixture, from the base of the second column, 
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and then use a third column to produce commer- 
cially pure propane. . 

Side-cuts taken from plates in the upper part of a 
column make it possible to produce more than one 
product from a single column. If substantially pure 
materials are desired, these side-cuts must be refrac- 
tionated or “stripped” in small auxiliary columns 
with base heat, in order to remove unwanted lighter 
components. In general, the side-cut scheme is more 
difficult to control smoothly than the straight series 
column system, because the operation of the main 
column is affected by the amount of side-cut taken 
off, and also by the amount of heat put into the 
stripper if one is used. 


BATCH SYSTEM 

One company which happens to have a surplus of 
storage and fractionator capacity produces a variety 
of cuts by “batching” through a single column. The 
raw gasoline is run continuously into raw gasoline 
storage tanks; the fractionation is handled’ as’ fol- 
lows: 

A batch of say 50,000 gallons of gasoline is run 
through the column, with conditions adjusted to take 
overhead all of the methane and ethane, and such 
amounts of propane as will not be needed later for 
making liquid gas. The partially stabilized gasoline 
from this first operation is run to storage, and is then 
rerun through the column, with conditions adjusted 
to take overhead pure propane, or any desired bu- 
tane-propane mixture, which is condensed and run 
to liquid gas storage, the bottoms from the column 
during this operation being again run to storage. The 
gasoline is again rerun, making a bottom product 
to meet the required finished gasoline specifications, 
and taking the remainder of the excess butanes over- 








——— 


head. This scheme of operation obviously requires a 
large amount of storage, with fractionating equip- 
ment at least three times as large as would be re- 
quired to handle the current production in a con- 
tinuous process. 


CONTINUOUS SYSTEM 

In still another plan of operation the equivalent 
of the “batch” system just described is made con- 
tinuous. The raw gasoline is fed to a column which 
discards the methane and ethane, along with as much 
propane as is not needed for making liquid gas. The 
bottoms from this column are fed to a second col- 
umn, which takes overhead pure propane, or some 
desired butane-propane mixture. The bottoms from 
the second column are then fed to a third column, 
which makes finished gasoline bottoms and takes the 
remaining excess butanes overhead for condensation 
to liquid butanes. This system, on account of the 
larger bulk of materials which must be handled 
through the second and third columns, requires larg- 
er apparatus and more steam for pumping and heat- 
ing than the other systems. 


UNFRACTIONATED STABILIZER REFLUX 

In a few cases the liquid reflux over the primary 
gasoline stabilizer makes a marketable liquid gas 
mixture, without further treatment. This condition 
is most likely to be found in absorption plants which 
are equipped with efficient fat oil fractionating sys- 
tems, which dispose largely of the methane, ethane 
and excess propane. In such plants the stabilizer 
discard is simply condensed and run to storage, with 
dehydration and chemical treatment for sulphur if 
necessary. The composition of such a product varies 
somewhat with weather and plant operating condi- 
tions, but it can be controlled within limits through 
manipulation of the fat oil fractionating system. This 
method of production, where applicable, is obviously 
the cheapest and simplest system of all. 


DE-ETHANIZING FRACTIONATOR 

In the present state of development of the liquid 
gas market practically all plants produce naturally 
more propane than can be sold as such, hence every 
column in the unit can be operated to discard at 
least some considerable amount of propane. This 
makes it unnecessary to operate any column with a 
reflux of ethane and methane only, and therefore the 
highest column operating pressures can ordinarily 
be kept within not over 350 pounds gauge. As the 
market for liquid gas expands, the time will probably 
soon come when all of the easily-recoverable propane 
can be sold; it will then be necessary to design a 
fractionator to operate with a reflux of methane and 
ethane only. The design of such a column presents 
some interesting problems. 

In the first place, the critical temperature of ethane 
is 93°F.; at this temperature the latent heat of the 
liquid is zero, and it would therefore be useless as a 


reflux material. In order to get a liquid on the top 
tray which could have some reasonable fractionating 
effect, it will be necessary to operate the column 
with a top tray temperature of not over possibly 
40°F., which will of course require artificial refriger- 
ation of the reflux condenser down to something like 
25 to 30°F. 

Assuming an overhead vapor composition of 65 
per cent ethane and 35 per cent methane, with a top 
tray temperature of 40°F., the column operating 
pressure will be roughly 580 pounds absolute. If the 
column is to make a pure propane bottom cut (as- 
suming no butanes in its feed), this pressure would 
require a bottom temperature of about 210°F., which 
is very close to the critical temperature of propane. 
Under these conditions the reboiler would be inef- 
fective, due to its inability to put latent heat into 
the liquid in vaporizing it. Further, the vapor and 
liquid densities on the lower trays of the column 
would be practically the same; it is questionable 
whether the trays would function at all under these 
conditions. For de-ethanizing a mixture containing 
nothing heavier than propane it would therefore be 
necessary to drop the top tray temperature still low- 
er, say to 10°F., requiring under the assumed condi- 
tions a column pressure of about 385 pounds abso- 
lute, and a base temperature of about 170°F. 


TREATING AND DEHYDRATION 

Liquid gases originating from sulphurous stocks 
require treatment to prevent corrosion of the utili- 
zation equipment. In general, a simple caustic wash 
to remove hydrogen sulphide will be sufficient ; small 
amounts of mercaptans will do no harm, and their 
presence makes artificial odorization of the product 
unnecessary. If mercaptans are present in excess, a 
hypochlorite treatment may be desirable; however, 
since this treatment does not actually remove sul- 
phur from the material, but simply converts it into 
the form of sweet-smelling disulphides, its actual 
value in preventing corrosion of equipment is doubt- 
ful. 

Dehydration of liquid gas products is desirable, 
especially when the material is used as “bottle-gas” 
for domestic installations. If a reasonable settling 
time is allowed, all but 0.02 per cent to 0.03 per cent 
of water will settle out in storage at ordinary tem- 
peratures. For some purposes even this small amount 
of water may cause trouble, and some type of chem- 
ical or adsorbent dehydrating agent must be em- 
ployed. The material most commonly used for this 
purpose is silica gel. Passing the raw liquid gas from 
the primary column through a bed of coarsely granu- 
lated gel three or four feet thick thoroughly dehy- 
drates it, and removes all possibility of the water 
interfering with the subsequent fractionating proc- 
esses. The gel dehydrators are provided in duplicate, 
so that one can be dried out while the other jis in 
operation. 
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We gas oil—about 1200 barrels per day— 
the by-product of a vacuum asphalt distilla- 


tion, was the chief factor which led Sunray Oil Com- 
pany to install the latest type Dubbs cracking unit 
in its refinery at Allen, Oklahoma. 


This gas oil, taken overhead from the asphalt still 
and topping plant, was unsalable because of its high 
cold test due to an excessive paraffin content. It was 
a drag on the earnings of the plant. 


The yield of gasoline from the crude was about 23 
percent, the octane number was 64 to 68, and initial 
about 150. It was necessary to buy considerable 
quantities of natural gasoline to bring down the front 
end of the distillation curve. 

F. L. Martin, vice president in charge of refining, 
was striving to place the refining department on a 
profitable basis, and after a careful study of the situ- 
ation with the officials of the company, and the con- 
sideration of many proposals, it was decided that a 
Dubbs cracking unit was the best way to place the 
refinery on a competitive basis with other plants of 
its kind. On this basis a contract was signed with 
Universal Oil Products Company, the building of 
the unit was awarded to Foster Wheeler Corpora- 
tion and construction began at once. 


The unit was fired on August 20 and recently 
completed its first run of 42 days on stream. The 
unit met all performance guarantees and was ac- 
cepted by Sunray Oil Company before the run was 
completed. 


Sunray Oil Company has approximately 133 pro- 
ducing wells in the Allen field, a part of which were 
acquired in a merger with another company, along 
with a small skimming plant which consisted of a 
battery of shell stills of obsolete type. The first step 
in improving it after it was taken over four years 
ago, was the installation of a pipe still distillation 
unit built by Southwestern Engineering Company. 

Later, beset by the low price of crude oil and 
other evils which harrassed the oil business gen- 
erally, Sunray Oil Company officials tried to improve 
their position by putting in a unit to produce asphalt. 
A contract on this unit was awarded to Foster 
Wheeler Corporation and completed to a successful 
operation. 


The asphalt found a market and brought a good 





1Sunray Oil Company. 
2Universal Oil Products Co. 
3Universal Oil Products Co. 
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price, but the gas oil proved too heavy a load to 
carry, the waxy content of this material being so 
high the price received for it was not profitable ex- 
cept through a cracking installation. 

The Dubbs unit, designed to process 1200 barrels 
of fuel oil and the waxy gas oil, has solved the prob- 
lem. This unit was so designed to process fuel oil or 
the overhead gas oil from the vacuum reducing still. 


DESCRIPTION OF, EQUIPMENT 

The unit was designed in accordance with the 
latest Dubbs full flashing principles, giving maxi- 
mum flexibility for the vacuum overhead and fuel oil 
charging stocks available. At the same time sim- 
plicity of the arrangement and operation of the plant 
was maintained. 

The equipment consists essentially of a furnace, 
reaction chamber, combination flash chamber and 
bubble tower, gas engine-driven hot oil pump, con- 
denser, coolers, and the necessary pumps and aux- 
iliary equipment. 

The furnace is a Foster Wheeler single end fired 
radiant heat furnace. This furnace is divided into a 
convection and a radiant section. 


The reaction chamber receives the material from 
the transfer line at the top and discharges all material 
at the bottom through a line discharging into the 
flash chamber section of the combination flash 
chamber and bubble tower. 

The flash chamber and bubble tower are combined 
in one vessel. The vapors pass upward from the 
flash chamber section to the bubble tower section 
by means of a stand pipe. The charging stock is 
pumped into the bubble tower section and passes 
downward with the recycle stock into the combined 
feed reservoir surrounding the vapor stand pipe. 
Residuum is withdrawn from the bottom of the flash 
chamber section. The bubble tower section is 
equipped with 10 side to side pans and 16 bubble 
decks. A furnace oil side cut may be withdrawn from 
the bubble tower into a side cut stripper where the 
furnace oil is stripped, the vapors returning to the 
column. Gasoline vapors and gas pass from the top 


of the bubble tower to the condenser and distillate 
receiver where the separation between gasoline and 
gas occurs. 


The hot oil pump is a duplex plunger pump, driven 
by a two-cycle gas engine. This pump draws com- 
bined feed from the combined feed reservoir in the 
bottom of the bubble tower and discharges it di- 
rectly into the furnace tubes. 


The desired pressure is maintained on the reaction 
chamber by an automatic control valve in the bot- 
tom outlet of the reaction chamber. The pressure on 
the remainder of the system is controlled by the re- 
lease of gas from the distillate receiver. 


CHARGING STOCK - 

The charging stock processed during the first run 
was an overhead from a vacuum reducing still in 
which the heavy fractions of the Allen crude oil are 
reduced to asphalt. A typical analysis of the charging 
stock is given in the following table. 


I ee eck faces 24.8 
Ne ecw be 0.0 
MO Shige a Saxe Giclee ve es 100 
Flash Point, Clev. Open Cup, °F.......... 305 
Fire Point, Clev. Open Cup, °F.......... 405 
Viscosity, Saybolt Furol @ 122°F......... 26 


100 cc. Distillation 
I Frere Tn Sede es ee cc k's 555°F. 


DEPT MUMRERUINE (OMOT. 74. 5 cc vole cau cane 650°F 
CME OIWOT |. se oss cc 8k ea nw 696° F 
Sue aiseied Over -..).. 65625 Soke. 714°F 
Se ee ee ee 740° F 


% distilled @ 572°F. .................... 1.0 
% distilled @ 700°F. v..................-. 


This analysis indicates the waxy character of the 
charging stock, which limits its use as a fuel oil 
witheut being thoroughly cracked. The cracking 
stock is high boiling throughout, having one percent 
distilling off at 572°F. and 22 percent off at 700°F. 


OPERATION 


The operation during the first 31 days of the run 
was conducted so as to produce 400°F. end point 
gasoline and residuum. Typical results of this period 
are shown in the following table. 


Barrels Yields 

per day % by Vol. 
I ees ss oe 04's s ces 0-36 0 1455 100.00 
rene Pe Se a 775 53.19 
ES SU ee en ee 530 36.44 
ND STD Ep arene rece 150 10.37 


The following analyses are representative of the 
quality of the gasoline and residuum produced. 


Gasoline 
ER NN My dace bbeneee 59.5 
a IU aR i ee eS 85 
er 150 
PERSE Ae Rea ee a ee 186 
a 270 
Naar a ae D2 Gey 5 di e’s 8 & o-e's 374 
ee a Mh ross kb nacalethseee 396 
I Ne i ek cs o's is ponies 95.0 
ena ay A BA, Ec cnc ce ae 69 


Residuum 
Coe eS ee aor ln van fuk Noa 10.5 
Flash point, Cleve. open cup, °F........... 175 
Fire point, Cleve. open cup, °F............ 310 
eR S| SR er eee rea 0.2 
WEG. eee Ree NS BOG vy se ae enue ees 90 
eee WERE oa ee. Say Sas eS Ss Bis es ah es 45 


These results show the production of 53.19 percent 
of 396°F. E» P. gasoline of 69 octane number, motor 
method. 

The fuel oil yield was 36.44 percent of a fuel oil 
meeting Bunker B. specifications. It is worth noting 
that the cold test of this residuum was 45°F., where. 
as the cold test of the charging stock was 100°F. 

After 31 days on stream the operation was changed 
to produce a furnace oil distillate. The remainder of 
the run was conducted on this type of operation. A 
typical example of this operation is given below. 


Barrels Yields 

perday % by Vol. 
Chateine atotle oso ose6 ice oe eae 1942 100.00 
EES OSE ee ee Peirce. eas ieny oi 795 40.95 
ROORMRONE SORE SS oe ce en esa ed coe 234 12.10 
MRMAMNNOINE “on tet ages. co us So ees 726 37.40 
OPAE REE IOSS oc 4s ice oa eda ta eS 187 9.55 


The properties of these products are shown in the 
following table. 


Gasoline 
ck AG, 22 BARES GOREN Ron SOE rey ie yy deh 60.9 
RRR Bees ees a ewes slaelate Nive te ck d eae ae 82 
WS sete OWES... Soin ove oss ees 140 
Be CARUNOG ONES ee I ee 174 
SORS arsed Over... aia ees 250 
GG Gistiled Get iso. oe ses cia eke 358 
RS Sy RP Se ey aos pe ese oe 380 
Octane: No. C: FoR. MOM rk Ae 72 
Furnace Oil 
Cree TR We Basics emaen as «be eee 35.7 
BR eee hoes Belek CHG Sean cate We eee 381 
Be Roc oe ae gh ne bo rece aaa 406 
+ | plete apis Ese bF POEs Ca haba Me gaa eRe 1S 416 
NG is ea ee PEs 3 ade Cea Uo 438 
NEMA ek TE RE RIN OD ey re eG Ug oe 466 
eS hideats ov dois EON bad pha 510 
CA NE TE. os o'sicd doce bcnsd aren hee Ree 0 
Residuum 
(as A, De cncc i tacts dative hse 11.6 
6 Te SS Ae WE ae ie onc oc Boake Li 0.2 
SOR RR ec Gal ciin as eo'ece a baie ate oe ee 40 
I Di Pe GE EE i. BO hc CaN eaten 59 


The results of the operation during the whole on 
stream time are given in the following table. 


Barrels Yields 

per day % by Vol. 
ee os RD ea er og 1590 100.0 
Care 3.00 2 ee ee Ce ay ae 780 49.1 
SNORE, NR REE a ee OPEL me eC ier 61 3.8 
NON Sooo oas x tahoe bo eee 582 36.6 
Rae aE GODS, 65-525 ogni d gona hha odes 167 10.5 


The gasolines as produced from the unit are sweet: 
ened and treated with the Universal liquid inhibitor, 
which is giving satisfactory results. 

All the above results were obtained under mild 
operating conditions. It is felt that after further runs 
are made, even the above results can be improved 
upon. 
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Company’s gasoline and other products in a 


The quality of the products has been very gratify- 
ing in these operations and has placed Sunray Oil 
premium 
sales bracket. Especially is this true of the gasoline 


(erived from this cracking plant, which is placed in 


the highest bracket selling for one to two cents more 
er gallon. This alone justifies this installation, and 


it the same time gives the company a product ‘with 
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the least sales resistance. Based on a 60 percent yield 
this cracking operation gives them 25 to 50 cents 
per barrel increased return on the finished products. 

As further evidence of the flexibility of this in- 
stallation, Allen crude oil is now being charged di- 
rect to the unit, giving a low cost operation. Gaso- 
line of 375 E. P., a zero cold test side-cut distillate, 
and cracked fuel oil are the products produced. 








Laboratory Evaluation of 


W. L. NELSON 


Consultant, Professor of Petroleum Refining, 
University of Tulsa 


HE routine laboratory tests that are used to ex- 
amine oil products have been developed to a high 
degree of accuracy. Commercial specifications are num- 
erous and satisfactory routine tests have been developed 
for most of these specifications. These tests are used 
mainly to ascertain the properties of finished (or partly 
finished) commercial products. In general they are 
not satisfactory for the analysis of an oil mixture to 
determine the amount of each product that is present in 
the mixture. 

For the analysis of mixtures, such as crude oil, wax 
distillate, cylinder stock solution, tar, etc., special analy- 
sis methods must be used. These are commonly re- 
ferred to as evaluation analyses. Evaluation analysis 
methods have also been developed to a high degree of 
accuracy but they have not been standardized because 
they are not as widely useful as routine tests. Each 
plant or company has developed evaluation tests inde- 
pendently and each plant has been loath to adopt the 
methods of another company without proof of the su- 
periority of the new method. Nevertheless, the develop- 
ments that have taken place in widely separated plants 
have been surprisingly alike. It is the purpose of these 
papers to discuss some of the evaluation methods that 
are being used. 


EVALUATION OF OIL STOCKS 


The outstanding usefulness of evaluation analysis, is 
the facility that these analyses afford for the precise 
study of the economy of a processing operation. As an 
example, it is possible to ascertain the yield and proper- 
ties of any of the common products that may be ob- 
tained from a raw stock, from a single complete evalua- 
tion analysis. The amounts of the several commercial 
gasolines, kerosenes, neutral oils, bright stocks, etc., may 
all be determined from a single complete set of evalua- 
tion curves. This affords an opportunity to study the 
economics of a plant operation rather than to indulge 
in expensive plant scale experiments with the stock. 

In the past such information has been gained by plant 
experience. In other words, the plant management 
found over a period of years that certain yields of each 
stock could be obtained from a given crude. If the 
operation continued for many years they finally accu- 
mulated information on all of the crude oils that they 
were interested in. The results were conclusive enough 
but this method of gaining information is both expen- 
sive and tedious. In some cases the yields that were 


Oil Stocks 


Classifications of Crude Oil and 
Methods of Distillation. 


PART I 


obtained by plant operation were even misleading. One 
refiner had been processing pressed distillate for many 
years and obtaining a yield of about 26 percent of 
viscous neutral oil from the distillate. An analysis of 
the pressed distillate showed that there should be 47 
percent of viscous oil in the distillate. Year after year 
this refiner had failed to collect about 30 percent of his 
profits and the error was never recognized until a care- 
ful analysis of the stock was made. The shell still 
equipment that was used for redistilling the pressed dis- 
tillate was decomposing a large part of it so that the 
yield of gas oil was large and the yield of viscous stock 
was small. The yield of 47 percent was actually ob- 
tained when a steam-atmospheric pipe still distillation 
unit was installed. Many similar examples may be 
cited. In this manner evaluation analyses may be used 
to determine the effectiveness of plant operations. 

Many refiners evaluate their different crude oil 
stocks by the methods that are outlined herein. In this 
manner they can carefully select their crude oils and 
eliminate those oils that are least profitable. They can 
also select those oils that are particularly suited for 
lubricating oil manufacture and process these selected 
oils separately. Most refiners have done this in the 
past but without the precise knowledge of the value of 
their various stocks which a comprehensive analysis 
offers. 


CLASSIFICATION OF CRUDE OILS 

The properties of a crude oil govern the properties 
of the products that can be produced from it. As an 
example, the characteristics of a lubricating oil can be 
closely estimated by noting the base of the crude oil 
that was used in its manufacture. Special treating and 
processing methods alter these inherent properties but 
normally the properties of the products are related to 
the properties of the crude oil. For this reason a thor- 
ough knowledge of the characteristic properties of the 
different bases of crude oil is necessary, if the; value of 
a stock is to be wisely judged. 

We are accustomed to referring to a crude oil as 
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FIGURE 1 
True Boiling-Point Distillation Curves 


Curve 1—Natural Gas—Low Temperature Fractional Analysis (Vol. st paged of gas) 
Curve 2—Natural Gasoline—Low Temperature Fractiona lAnalysis (Vol. percent of gas). 
Curve 3—Kerosene—High Temperature Fractional Analysis. 

Curve 4—Pipe Still Pressure Distillate—True Boiling-Point Equipment. 

Curve 5—Mid-Continent Crude Oil—True Boiling-Point Equipment. 

Curve 6—Bright Stock Solution—True Boiling-Point Equipment. 

Curve 7—Mid-Continent Reduced Crude Oil—True Boiling-Point Equipment. 

Curve 8—Semi-Solid Asphalt—True Boiling-Point Equipment. 
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definite division line between these different oils. The 
oils that are referred to as mixed base, range in prop- 
erties between paraffin base and asphalt base. That is, 
some of them are nearly the same as paraffin base oils 
and others have properties that are similar to those of 
naphthene base oils. Nevertheless, to experienced men, 
the base of an oil connotes certain distinctive properties. 

The most common methods of determining the base 
of an oil will be discussed in detail: 

(1) Gravity and Gasoline Content—There is no direct 
relation between the gravity of a crude oil and the 
amount of gasoline that it contains unless it is from a 
particular field or is a typical paraffin, mixed or asphalt 
base oil. However, crude oils may be generally classed 
as paraffin, mixed or asphalt base by means of Table I. 




















TABLE I 
Percentage of Gasoline (410-425 E.P.) 
Paraffin Mixed Asphalt 
A.P.I. Gravity Base Base Base 
RE Mr aah rt ke at a dnd om ohio Viale bie none rare 5—30 
Mit ily: caalelainta S' ack wiiae la W'S a's'e a 0.004 rare 15—31 31 up 
ee cw ede sida Wace 4 ss 0's boas 20—34 34—58 | 58 up 
Pad Urdcln bin Gees bee aks oR cece 40—64 64 up rare 











use & Met. Eng. 36:618 (1929) and O. & G. J. pg. 92, March 31, 









































paraffin, mixed, or asphalt base, and yet there is no 





These data are presented in the form of a chart in 
Petroleum Engineer, April, 1931. 


(2) Viscosity Index—The viscosity index is perhaps 
the most important property of an oil stock. This is 
due to the recent wide interest in high viscosity index 
lubricating oils. Paraffin base oils have high indexes 
(100-+-) and asphalt base oils have low indexes (0-30). 
The index can be improved by chemical treatment or 
solvent extraction and hence the viscosity index is not 
an indication of the base of the parent stock unless the 
oil has not been treated by special methods. 

At a high temperature the viscosity of an oil is much 
lower than at room temperature. The rate at which oils 
loose their viscosity as they are heated, is measured by 
the viscosity index. The viscosity of low index oils 
decreases rapidly as the oil is heated but high index 
oils do not loose as much viscosity as the temperature 
is raised. Dean and Davis’ proposed the viscosity index 
method of measuring the viscosity-temperature relations 
of oils and they have published a chart for determining 
the index. 

The indexes of the lubricating oils from the different 
bases of crude oils are about as shown in Table IT. 

The viscosity index has assumed so great an impor- 
tance that some oils, which in other respects would be 
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Diagram of a True Boiling-Point Apparatus 
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TABLE II 



































between 527 and 572° F. at 40 mm pressure by the 





























































































































q Bureau of Mines Hempel distillation method. This 
Viscosity at 100° F. Viscosity-Index tt 
aps corresponds to a boiling range of approximately 733 to 
: As- Par- As- Par- e ‘ ke 
; is |p Viscosity at 210° F.| phalt | Mixed | affin | phalt | Mixed | affin 779° F. (in wax distillate) at 760 mm pressure. If the 
dex gape 570 500 200 #4 5 ior cloud point of = fraction : sre : fe ae oil is 
mes yoo. 002000) ioe | Te | ae | | ae | i Baphthene (asphalt) base). San 
0) Fe s+++ | 3200 | 2200 78 103 means that for practical purposes, no wax is present. 
or” (6) Comparison with Oils of Known Base—This 
not @ classed as mixed base, are now classed as paraffin base method is necessarily a complicated one because it may 
the If because the index is high. involve a complete analysis. Nevertheless, it is by far 
(3) Viscosity—Gravity Constant—The gravities (A. the most reliable method and tells more than all of the 
uch @ P. I.) of paraffin base oils are high and of the asphalt other methods together. In fact, it involves most of 
oils ase oils low. This is a more consistent property than the other methods that are mentioned above. Table III 
by fg the viscosity index and hence another criterion, the vis- shows the average gravities of fractions of the differ- 
oils  COSity gravity constant? has been developed. This con- ent bases of oils. These were obtained from a compari- 
dex |g Stant may be determined from the viscosity at 100° F. son of many True Boiling Point Analyses (this method 
a § and the A. P. I. gravity at 60° F. Thus, for light oils, of distillation will be discussed later). Curves of the 
od the viscosity index can be obtained from the viscosity properties that are given in Tables IIT 1nd IV were 
ons @ gravity constant without determining the viscosity at presented in Petroleum Engineer, April, 1930. In addi- 
ing @ 210° F. tion, a comparison of the boiling ranges of the difier- 
¢ (4) Key Fraction No. 1—The portion of a crude oil ent oils was given. 
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TABLE IV 
Viscosity of Fractions of Oil Versus Boiling Point 
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a fraction that boils at 800° F. has a viscosity of 120, 
240 or 700 if it is paraffin, mixed or asphalt base. This 
accounts for the much lower flash points of asphalt 
base lubricating oils. As a further example, consider a 
30 SAE motor oil. This oil should have a viscosity of 
about 62 at 210° F. The average boiling point for such 
an oil if manufactured from paraffin mixed or asphalt 
base crude oils would be approximately 900, 860 and 
790° F. Thus, the flash point of the asphalt base lubri- 
cating oil would be almost 110 degrees lower than the 
flash point of the paraffin base oil. 

Another indication of the base from which an oil was 
produced is the “cast” or “bloom.” The color of all 
distilled oils is yellow or red by transmitted light but 
by reflected light, regardless of color, the oil may ex- 
hibit a blue or yellow-green fluorescence at the surface. 
Asphalt base oils have a deep blue cast but paraffin 
base oils and even some mixed base oils have a yellow- 
ish cast. The natural yellow cast may be spoiled by 
improper acid treatment. 


METHODS OF DISTILLATION 
In all methods for analyzing oil, distillation is the 
fundamental method of obtaining a separation of prod- 
ucts. No other methods, such as fractional crystalliza- 
tion, chemical separations, etc., are as suitable as distilla- 
tion. However, distillations may be conducted in sev- 
eral ways and some of them are far superior to others 
for evaluation purposes. 
The common ways of conducting distillations in the 
laboratory are 
(1) Non-fractionating or 
A. S. T. M. 

(2) Partial fractionation—Hempel distillation. 

(3) Complete fractionation—True boiling point distilla- 
tion. 

(4) Equilibrium vaporization—flash distillation. 

The first three of these are batch distillations but the 
fourth is a continuous type of distillation. The differ- 
ences in these types of distillation are so important that 
they should be discussed in detail. 

(1) Non-fractionating distillation—The A. S. T. M. 
distillation for gasoline and kerosene is an example of 
non-fractionating distillation although it is not necessary 
to use a small flask or a 100 cc charge. A charge of 
oil is heated in a distillation flask or in a simple flask 
that is connected to a condenser. No fractionating col- 
umn or packing is used in the neck of the flask. 


10 percent distillation— 
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Little or no fractionation of the vapor occurs. The 
distillate that collects from the condenser is of nearly 
the same composition as the vapor that is generated in 
the flask. For evaluation purposes this manner of dis- 
tillation is of little value. The distillation is unsatisfac- 


tory because the material that distills is a mixture and | 


does not indicate the actual boiling range of the ma- 
terial. As an example the A. S. T. M. distillation of a 
gasoline may indicate an initial boiling point of 120 and 
an end point of 430° F. whereas it actually contains 
material boiling below 30° F. and material boiling up to 
450° F. Further, the distillation curve of a gasoline is 
actually nearly a straight line, but the A. S. T. M. dis- 
tillation always shows a marked curvature at both ends 
of the curve. Non-fractionating distillations cannot 
even be duplicated without carefully specifying all of 
the details of the procedure. Note the procedure of the 
A. S. T. M. distillation for an operation that is care- 
fully regulated. This regulation is necessary in a non- 
fractionating distillation. 

This criticism of the A. S. T. M. distillation for evalu- 
ation purposes does not infer that the A. S. T. M. is 
of no value. The A. S. T. M. distillation serves a valu- 
able purpose and it is just the kind of a distillation that 
is needed for specifying commercial products and for 
governing plant operation. For these purposes it is 
more useful than the other methods which will be dis- 
cussed later. 

Crude oils are sometimes analyzed for the content 
of gasoline and kerosene by non-fractionating distilla- 
tions but the analyses are practically worthless. The 
material boiling to 400° F. by such a distillation is often 
referred to as gasoline but the amount of gasoline by 
such a method is usually in error by more than 15 per- 
cent. The only reason for continuing to conduct such 
inadequate distillations is that they are simple and inex- 
pensive. The simplest laboratory is usually equipped to 
run such an analysis. 

(2) Hempel distillation—The Hempel distillation is 
not an entirely satisfactory method but it is far superior 
to a non-fractionating distillation. In the hands of a 
competent oil chemist, the Hempel distillation can be 
an accurate method of analysis. It has been widely 
used because the equipment and procedure is simple. 

The Hempel distillation may be conducted in the same 
equipment as the non-fractionating distillation except 
that a Hempel fractionating column is used between the 
flask and the.condenser. The full size Hempel columm 
head has a space about eight inches long which cat 
be filled with packing such as glass beads, glass chips, 
brass chain or gauze. The diameter of the head de 
pends upon the quantity of oil that is being distilled. 


The trouble with the Hempel distillation is the fact 
that different results are obtained by different opera 
tors. In other words, the temperature is dependent on 
the rate of distillation, the size of the equipment, the 
distribution of compounds in the sample and the amount! 
of insulation that is used. In fact, the Hempel method 
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cannot be used successfully for high-boiling materials 
unless a part of the column and flask is insulated to 
reduce condensation. These difficulties arise to some 
extent, with all column head types of distilling systems. 
In the past many types of column heads* were investi- 
gated but they all have the same general disadvantages 
as the Hempel column and they are not widely used. 

If a Hempel distillation is stopped at 400° F. for 
the evaluation of gasoline, the end point of the distillate 
may range from 395 to 420° F., depending upon the 
skill of the operator. Some laboratory men have be- 
come so skillful that the Hempel cut point is the same 
as the A. S. T. M. end point. This has been pointed to 
with pride, as an indication that the Hempel method is 
a superior one. To have the cut point and the A. S. T. 
M. end point the same, is convenient but few laboratory 
men are able to conduct a Hempel distillation in this 
precise manner. The fractionation that is obtained in a 
Hempel distillation is not as good as the fractionation 
in a modern fractionating tower and hence the Hempel 
distillation does not duplicate the yields that are ob- 
tained in plant operation. However, it is much better 
than a simple non-fractionating distillation and it is ade- 
quate for many purposes. 

(3) True Boiling Point Distillation—For truly de- 
pendable results some form of fractionating distillation 
must be used. In this paper the term “true boiling 
point” is used to refer to any equipment that produces 
excellent fractionation, as well as the particular equip- 
ment that is described herein. Many different types of 
equipment are being used but except for minor dif- 
ferences they all produce about the same results. Some 
of these depend upon insulation or electrical heating 
elements to maintain the proper temperature in the frac- 
tionating column, others utilize an evacuated jacket and 
mirrored surfaces to reflect radiation and the equipment 
described herein utilizes an air jacket which can be heat- 
ed to the proper temperature. . The true boiling point 
equipment that is described herein and as shown in 
Figure 2 has been successfully used at the University 
of Tulsa and by many engineering and oil companies. 

A satisfactory evaluation analysis for plant operation 
and design purposes must meet certain requirements. 
The most important of these are 

(1) The results must represent yields and properties 
that can be duplicated in a modern, properly operated 
commercial equipment. 

(2) The procedure of analysis must be such that the 
results can be duplicated. 

(3) The data should be general in nature, if that is 
possible, so that many combinations of yields can be 
computed from a single analysis. 

(4) The equipment must produce large enough frac- 
tions for the routine tests of viscosity, gravity, flash- 
point, etc. 





*Leslie—“‘Motor Fuels,’? Chap. XV Chem. Catalog Co. (1923.) 

‘Ind. Eng. Chem. Anal. Ed. 3:177 April 15 (1931) also 5:119 (1933) 
and 5:135 (1933.) 

‘Ind. Eng. Chem. 18:69 (1926.) 


January, 1935—A Gulf Publishing Company Publication 


(5) The cost must not be excessive. 

The true boiling point distillation meets these re- 
quirements and a fractionating distillation is always a 
part of any dependable evaluation. 


In fractionating types of distillations, the hydrocar- 
bons that are vaporized are sorted, one by one, and ar- 
ranged in the order of their boiling points. The Pod- 
bielniak low temperature equipment for analyzing nat- 
ural gas and gasoline separates the hydrocarbons almost 
perfectly. Refer to Figure 1. Other equipments, in- 
cluding the true boiling point equipment, probably do 
not cause as perfect a separation. Nevertheless, for 
practical purposes the separation that is obtained in 
other equipment is satisfactory and even preferable to 
a perfect separation. A perfect separation is not desir- 
able because petroleum mixtures are very complex and 
the chemist and designer would not know how to handle 
the large number of components that a perfect frac- 
tionation gives. Curve 3 in Figure 1 shows a nearly per- 
fect fractionation of kerosene. A designer or plant engi- 
neer would be at a loss to know what to do with such an 
analysis. However, it would be valuable for research 
work. Figure 1 shows typical fractional analyses of 
refinery products. Some of these were obtained on the 
Podbielniak high and low temperature distillation equip- 
ment® and others on the true boiling point equipment 
described herein. 


The true boiling point equipment, Figure 2, was first 
described by Peters & Baker®. The success of the equip- 
ment is due to the maintenance of adiabatic conditions 
in the fractionating column. The outer jacket A, 
through which heated air flows,is kept at substantially 
the same temperature as the vapor within the column, 
so that no heat passes into or out of the fractionating 
column. Since no heat is gained or lost by the column, 
the amount of reflux, or cooling material that is intro- 
duced into the top of the column by the reflux air 
jacket C, is dependent only upon the composition of the 
vapor from the flask and the degree of separation de- 
sired. Thus, the column is not subject to fluctuations 
in the conditions of the environment such as room tem- 
perature and draughts of air or to fluctuations in the 
rate of heating in the flask D. The disturbing influ- 
ence of changing room conditions is particularly impor- 
tant in the operation of laboratory equipment because 
the heat losses are often larger than the useful heat 
input. 

The heating flask D (Figure 2) ranges in capacity 
from 1000 to 5000 cc. The larger still is convenient 
for evaluation analyses of heavy stocks because frac- 
tions of 100 cc each are necessary for subsequent tests. 
The vacuum pump should have a capacity of two to six 
cubic feet per minute depending upon the capacity of 
the still. Heat is supplied by electrical resistance coils, 
throughout the apparatus. The vapor mixture ascends 
the adiabatic column A, and at the top it is cooled by 
the reflux air jacket C so that most of it condenses and 
is-returned to the column as reflux. The purified vapor 


15 





ee? 


2 SPARES ROT PR TT Ane ENE FEE EEE OTE SE EIS BS 


ed 


j 
} 
§ 
} 
4 
i 
ii 
i 
ie 





16 





passes the thermocouple E in the column head and is 
condensed in the water or air cooled condenser F. 

The temporary receiver G is for operation at a re- 
duced pressure. During vacuum distillation the product 
normally drips through G into the graduate. When 
the graduate H is full, the stop-cock (h) and the cock 
(g) are closed and the graduate is removed by venting 
to the atmosphere through cock (i). An empty graduate 
is placed in position and the cock (j) is slowly opened 
so that the vacuum on the main system is not greatly 
disturbed. After the new graduate has been evacuated, 
cock (j) is closed and the cocks (g) and (h) may be 
opened. Throughout the operation of changing the 
graduate, the pressure regulation valve K should not 
be touched. 

The distillation may be conducted in two ways; either 
at a constant rate of distillation or at a variable rate. 
Distillation is usually conducted at a constant rate but 
the variable rate of operation seems to be the best. How- 
ever, for analyzing plant operation or design, the con- 
stant rate method whereby a smooth distillation curve 
is obtained, is more convenient. The variable rate 
method gives steps in the distillation curve (each step 
a pure component) and the curve cannot be easily used. 
In the variable rate method, the rate of distillation is 
governed by the amount of material that boils at each 





given temperature is large, then the rate should be fast, 
but if only a small amount boils at the temperature, the 
rate should be slow so that a higher reflux ratio is 
used. The curves in Figure 1, by the Podbielniak equip- 
ment, were obtained by using a variable rate of distilla- 
tion. 

(4) Equilibrium vaporization—The three methods 
that have been discussed were all batch operations. In 
equilibrium or flash vaporization, the charge stock is 
continuously fed into the equipment and the vapors are 
not allowed to separate as they are produced but are 
kept in contact with the remaining liquid until the final 
vaporization temperature is attained. Distillation in 
a pipe still and fractionating tower is an exact duplica- 
tion of this method of vaporization. Equilibrium must 
be established between the vapor and liquid at the out- 
let of the heating coil (Figure 3) but equilibrium is 
easily established. Even a splash plate seems to be suf- 
ficient mixing to cause equilibrium. 

Figure 3 is a sketch of a successful laboratory equip- 
ment for determining equilibrium flash vaporization 
data. It is satisfactory for crude oils and distillate ma- 
terials but it is not suited to operation at a vacuum. 
Flash vaporization equipment performs satisfactorily if 
the rate of feed can be accurately controlled and if a 


constant outlet temperature can be maintained. The 
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ficiently accurate for most > 
plant work. The more exact % 
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mercial work is the length of 
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analysis and the expense. 
In the equipment shown in 
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regulated by the constant head th: esnmek, tinea 
device D and the orifice E. 
The vaporizer A, packed with pi (1: FRE Beek 
Lessing rings, is used to estab- 
lish equilibrium. In determin- 
ing the flash vaporization 
curve, several runs or tests Pea Cent DisTILLEo 
must be conducted. The oil is . _ oe “— - > he ~ . om — 


allowed to flow through the 
equipment until the vaporizer 
temperature is constant and 
the amount of vaporization is constant. The run is 
then conducted for a measured length of time and the 
percentage of vapor and of liquid is measured. This 
constitutes a single point on the curve and several points 
must be determined in this manner to draw the entire 
flash vaporization curve. 


TEMPERATURE TO DISTILL 


The temperature to which a stock must be heated in 
order to vaporize a given percentage is important to the 
plant engineer or operator. Flash vaporization (method 
4) requires the lowest temperature and fractional dis- 
tillation (method 3) requires the highest temperature. 
The vapor temperatures that were obtained when dis- 
tilling a Mid-Continent pressure distillate by the four 
methods of distillation are shown in Figure 4. 

However, the liquid temperature is of more impor- 
tance to the plant operator than the vapor temperature. 
The liquid temperature curves that correspond to the 


"Leslie & Good—‘“The Vaporization of Petroleum,” Ind. Eng. Chem. 
19-453 (1927.) oe 
Piromoov & Beiswenger—‘‘Equi. Vaporization . 


. -” Am: Pet. -Tiist. 
Bull. 10, No. 252 (1929.) 
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FIGURE 5 


Liquid Temperature Curves 


four distillations that are shown in Figure 4 are plotted 
in Figure 5. Here, the great superiority of flash vapor- 
ization, over the batch methods of distillation, is evident. 
Without flash vaporization (pipe stills and towers) the 
modern processing operation of vacuum distillation 
could never have been developed. 
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The Efficiency of Petroleum 
Fractionating Columns 


Vv. W. GARTON* and R. L. HUNTINGTON 


University of Oklahoma 
Norman, Okla. 


EPARATION of crude oil into its several cuts 

by means of fractional distillation is one of the 
most important processes used in the petroleum re- 
fining industry. The degree to which close separa- 
tion can be attained depends chiefly upon four fac- 
tors: 

1. The number of actual bubble plates. 

2. The molal ratio of reflux, or overflow, to the 
rising stream of vapor. 

3. The approach toward equilibrium conditions be- 
tween liquid and vapor on each plate. 

4. The amount of entrainment or mechanical 
carrying of liquid droplets or mist from one plate to 
another. 

In order to determine the efficiency of commercial 
bubble towers it is necessary to carry out accurate 
analyses in laboratory apparatus. Peters* was one 
of the first investigators to make a thorough study 
of laboratory packed columns. Since then other in- 
vestigators? ? * * ® © ® have done much work both 
on packed and bubble plate towers. The laboratory 
column described in this paper is similar to those 
used by previous workers*® * *. The purpose of this 
present study was to develop a simple method of 


*Present Address—Gulf Refining Company, Port Arthur, Texas. 





PER BY 
FIGURE 3 


ME DISTILLED 


Capacity and Efficiency of 
Laboratory Packed Columns. 


PART I 


determining the fractionating capacity of any labora- 
tory packed column, a knowledge of which is essen- 
tial in the analysis of fractions from commercial 
towers, and in the calculation of their efficiencies. 


EXPERIMENTAL APPARATUS 

Figure 1 shows two laboratory fractionating 
columns. The column to the right is a Podbielniak 
low temperature apparatus for the analysis of na- 
tural yas and natural gasoline, while the taller col- 
umn in the left foreground is one designed for the 
separation of crude oil and heavier petroleum frac- 
tions. 

A diagrammatic sketch of this high temperature 
laboratory column is shown in Figure 2. Heat is 
supplied to the distilling flask by means of an elec- 
trical resistance located just below the flask, and the 
column is heated by means of a Nichrome wire 
wound spirally around it from top to bottom. The 
insulated box around the distilling flask and the 
flanged jacket around the column are readily re- 
movable. Several small openings have been provided 
at different points in the column jacket so that com- 
pressed air may be blown through the hot air space 
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whenever it is desirable to remove heat from the 
column quickly. 

The tower is packed with pieces of thin walled 
glass tubing about one fourth-inch in diameter and 
one half-inch in length. This packed section is 57 
inches in length and 1% inches inside diameter. The 
entire distillation assembly is made of pyrex glass. 
Two vacuum pumps make it possible to maintain a 
high vacuum on the system during the entire period 
required for the distillation of the fractions boiling 
above 450°F. 


DETERMINATION OF THE NUMBER OF 
THEORETICAL TRAYS IN THE PACKED 
COLUMN 


Known mixtures of benzene and toluene were dis- 
tilled at different rates in order to compute the num- 
ber of theoretical trays in the column. The results 
of these experimental distillations are given in Fig- 
ures 3 and 4. In Table I these results are shown 
in weight and mol percentages as well as volume per- 
centages. In arriving at the percentage of the more 
volatile constituent in the distillate, the percentage 
boiling between the respective benzene and toluene 





TABLE 1 
































Data on Distillation (50%-50% by volume) Mixtures 
(Benzene and Toluene) 
% by %b Mol. % by b Mol, 
Volume Weight % of Volume Weighe % of 
Distillation | Toluene | Toluene Toluene Toluene | Toluene Toluene 
Rate cc. per | in Dis- | in Dis- | in Dis- in in in 
Minute tillate | tillate | tillate | Bottoms| Bottoms| Bottoms 
| SPE A Nees eater. 3.00 2.96 2.52 97.00 96.80 96.25 
SR Pe 7.50 7.40 6.43 92.50 92.30 91,00 
Be Pa ie ee 10.50 10.35 8.98 89.50 89.30 87.64 
Dawa 54.64d the 18.50 18.25 15.90 81.50 81.30 78.60 
% by %b Mol. % by b Mol. 
Volume Weight % of Volume Weinhe % of 
Benzene | Benzene | Benzene | Benzene | Benzene| Benzene 
in Dis- | in Dis- | in Dis- in in in 
tillate tillate tillate | Bottoms! Bottoms) Bottoms 
Drwid Rohde dae 97.00 97.04 97.48 3.00 3.20 2.75 
Wea Won ses aus 92.50 92.60 93.57 7.50 7.70 9.00 
Bevee ton tes 89.50 89.65 92.04 10.50 10.70 12.36 
Wi cancues awh 81.50 81.75 84.10 18.50 18.70 21.40 























plateaus was divided by two. By means of the Mc- 
Cabe-Thiele’ method, the separation of a binary 
mixture of hydrocarbons may be analyzed graphical- 
ly. These diagrams are shown in Figures 5, 6, 7, 
and 8. Since the ratio of internal reflux to vapor 
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Left to right: High temperature true boiling point column 
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FIGURE 2 
True boiling point column for crude oil and theory 
fractions legend 
1. Distilling flask 7. McLeod gage 
2. Packed column 8. Heating circuit for col- 
umn 


5. Condenser 9. Heating circuit for flask 
4. To Hi-Vac pumps 10, Heating resistance for 
5. Atmospheric vent flask 

_ “ceiving graduate 11. Mercury container 
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was practically one for all of the runs, the 45° line 
was taken as the operating line throughout the 
length of the column. The number of theoretical 
plates were obtained by drawing steps between the 
points, on the 45 degree line, representing the com- 
position of benzene in the distillate and bottoms re- 
spectively. 

In Figure 9, the results of Figures 5, 6, 7, and 8 
are condensed into two curves, one showing the re- 
lationship between the number of equivalent theore- 


MOL FRACTION BENZENE IN VAPOR 


ss S 












ainoit 
Ni 3N3ZN38 NOIlL ves OW 


FIGURE 5 


Distillation Benzene-Toluene mixture at I c.c. per minute 
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FIGURE 6 
Distillation Benzene-Toluene mixture at 2 c.c. per minute 
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FIGURE 7 
Distillation Benzene-Toluene mixture at 3 c.c. per minute 
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tical plates and the distillation rate, while the other 
curve shows the height in inches equivalent to one 
theoretical plate with respect to the rate of distilla- 
tion. 

CONCLUSIONS 

This laboratory study brings out the fact that the 
time element is an important one in bringing about 
an approach toward equilibrium conditions between 
vapor and liquid in a distillation column. 

With a knowledge of the fractionating efficiency 
of a laboratory column, the refinery engineer is in a 
much better position to analyze the several fractions 
from a commercial tower, and thereby make calcula- 
tions involving the efficiency of such plant equip- 
ment. 
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FIGURE 8 
Distillation of Benzene-Toluene mixture at 
5 c.c. per minute 
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Relationship between equivalent theoretical plates and dis- 

tillation rate. Height equivalent of one theoretical plate 
versus distillation rate 
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The Salvage of 


Refinery Wastes 


HEN the recovery of waste material is men- 

tioned there often flashes up in the mind’s eye 
the picture of a junk yard. Just a messy bunch of 
scrap picked up from anywhere at all. We see the old 
ragman with his rickety old wagon and his bony horse 
as he buys the scrap from kids at a half cent a pound. 
Nothing particularly pleasant in the picture, nothing 
actually attractive, but—did you ever know of a junk- 
yard that failed to make money? 

Mark this as a starter—any value recovered from 
waste is so much velvet. And keep in mind that ef- 
ficient methods of waste recovery will pay as large a 
profit on the money invested as any operation in the 
refinery. 

In this matter of refinery wastes several questions 
naturally spring up: What are these wastes? Are they 
worth saving? What, if anything can we do about it all? 

The character and quality of waste will vary with 
the refinery. What will be a waste recovery operation 
in one plant will be a regular operation in another. Sup- 
pose we make a rough splitup by departments. 


Distillation : 
1. Recovery of oil from sewers and separators. 
2. Coke from cleaning stills. 
3. Waste still gases. 


Acid Treating Operations: 


1. Recovery of acid. 

Burning of sludge. 

Fuel oil and asphalt from acid sludge. 
Black and green acid soaps. 
Naphthenic soaps. 


~~ 


n> 


Filter Plant Wastes: 


1. Granular clays. 

2. Fine clays from contact treating processes. 
1. Solvent reactivation. 
2. Oil recovery. 
3. Use in Portland cement. 


General Waste Materials : 


1. Scrap metas. 

Scrap timber and wood. 

Soiled rags, papers, etc. 

Insulating materials. 

Pipe fittings, valves, and other equipment which 
may be repaired and returned to service. 


“PY 
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L. C. TRESCOTT 


DISTILLATION DEPARTMENT 


The methods of recovery of waste oil from sewers 
vary with the refinery, its location, and local require- 
ments regarding stream pollution. In every case, how- 
ever, the sewers empty into some sort of a separator. 


A separator is a pond where the oil may be skimmed 
off the top and the water run to waste. The skimming 
is generally done by means of a pipe placed at the sur- 
face of the oil, but as has been pointed out in a previous 
article (Refiner, Vol. 13, No. 9, Sept. 1934, p 340), 
any pool or tank can be skimmed to better advantage by 
some sort of a weir overilow. Such skimming is con- 
tinuous and requires no attention. 


As was shown in the article cited considerable im- 
provement may be shown in oil recovery by locating 
small continuous skimmers where they will throw out 
the particular grade of oil handled in a department be- 
fore it reaches the large general separators. In many 
cases this separated oil may be returned to stock or 
crude instead of being thrown into fuel. In the case of 
naphthas or light oils these small separators may easily 
be made gas tight and much evaporation can be pre- 
vented. Such separators require little attention and 
besides the advantages mentioned above go far to 
reduce the load on the general separators. 


In some cases the oil must be recovered from run- 
ning streams. Due to pipe line leaks, seepage or 
other reasons it is necessary to pick the oil off the 
surface of the water. One job of this sort was 
handled in the following manner: A sort of 
dam was built in sections about 20 feet long. p= : 
extended for about a foot beneath the surface of the — a 
stream and about as far above. The sections were - 
hinged together with pieces of old belting a 
dam was stretched across the current in such 
that the floating oil was held behind it + 
water passed underneath. Several swing sections 
pipe connected with a suction line on the bank 
picked up the oil from the surface of the water. et , 
flat boat was operated out in the stream. pt lng : 34 
men worked the patches of oil into the suctions, or a 
in some cases it was skimmed by hand into ie 
flat boats. This scheme worked very well. IT 
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have been better of course to have prevented the 
leakage, but this was not possible and it was neces- 
sary to get the oil from the surface on account of 
ships being anchored farther down. 

In connection with the salvage of waste oil, par- 
ticularly of the tarry sludge which often collects in 
tank bottoms, the following scheme will be of in- 
terest. These bottoms are heavy tarry matter such 
as come from products like pressure still tar and are 
usually mixed with dirt or fine coke. They are 
usually located below the coils of the tank and are 
not in a position where they can be heated or agi- 
tated, neither can they be cut with lighter oil and 
pumped. 

Referring to Figure I, A is a steam jet ejector 
placed on the end of a three-inch metallic hose. B is 
a high pressure steam jet fed through the metallic 
steam hose C. 

The discharge from the ejector is piped to the dis- 
charge tank E. This tank is roughly three feet in 
diameter by six feet long. The discharge line from 
the ejector enters tangentially as shown at F, about 
three quarter way up the tank. The steam sepa- 
rates and escapes through the vent G, which is 12 
inches in diameter and is provided with some sort 
of a baffle K. The tar or oil is pumped continuously 
from the tank by the pump I. The pump and tank 
are mounted on a small sledge so that they may be 
dragged as close as possible to the job. 

The ejector with its flexible hose is pushed through 
the bottom manhole of the tank and moved over its 
bottom. The steam softens the tars and sediments 
so that they may be picked up by the jet and sent 
on their way. The live steam leaves them hot enough 
to pump easily. 

This scheme which is a modification of the ejectors 
used in cleaning sand filters, etc., does away with 
drawing or shoveling the tarry sludges out by hand 
and then having them clog the sewers, or making 
it necessary to spread them on the ground and bury 
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them. The ejector is pushed over the bottom of the 
tank and digs its way through the tar and as the 
ejected material is hot it can, if necessary, be cut 
with lighter fuel oil and burned. 

Coke cleaned from stills may or may not be class- 
ed as a waste. Usually it is possible to burn it un- 
der stills or boilers or sometimes it may be marketed 
to advantage outside the plant. The fact seems to 
be not generally known, but such coke unless very 
fine, makes an excellent fuel for open fire places, be- 
ing far superior to the special coals, as cannal coal, 
etc., generally used for this purpose. 

Formerly large quantities of still gases were 
wasted, but now such gases are usually processed to 
gain the last bit of liquid material and then burned 
under the stills. In many cases they may be sold to 
local gas plants. 


ACID TREATING WASTES 


From the acid treating plant we get perhaps the 
largest quantity of waste coming from any produc- 
tion department. This lies in the acid sludge and in 
the various milk waters from neutralization with 
soda. 

The values in acid sludge are hard to recover. The 
situation is more one of disposing of a troublesome 
waste as cheaply as possible rather than one of get- 
ting a profit. Most refineries have some sort of a 
plant for the recovery of sulphuric acid from sludge. 
This scheme is too well known to need description 
here. 

The disposal of the tarry sludge after it has been 
washed for acid is something of a problem. Some 
sludges mix with fuel oil and can be burned. Others 
will not, and can only be run out in a low place and 
buried. Some attempts have been made to use it as 
a binder for refinery roads but without success. 

Asphalts can be made from acid sludge but as a 
rule they have little value. From the sludges from 
treating crude oil residuals it is possible to make a 
very high grade P & V asphalt. This is hard and 
brittle and has a high gloss. It would seem that 
there is room for some valuable research along this 
line. 

From some sludges, notably from those from the 
very heavy acid treats on transformer and white oils 
it is possible to make soaps which work well as 
emulsion breakers. Various methods are used in the 
manufacture of such soaps but here, as in many 
other practices of the oil business, each sludge is a 
case by itself. The problem in any case is that of 
neutralizing the tar acids, usually with soda, and the 
separation of the resulting soaps. The whole pro- 
cedure is a matter for experiment, both as to methods 
of making the soap and to determine the value of 
the particular soap after it is made. Such soaps will 
be found to have value in breaking crude oil-water 
emulsions as well as the emulsions coming from 
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acid treating operations. In the latter case some cau- 
tion must be used as the soaps may redissolve in the 
oil, or in breaking the emulsions may throw back 
undesirable material. 

There have been some attempts in the past to man- 
ufacture a crude washing soap from acid tars and 
sludges. While the results have not been particu- 
larly satisfactory, it is a possible field for research. 
With our present knowledge on the subject, it can 
be said that the manufacture of soap from acid 
sludge will only show profit where a cheap emul- 
sion breaker is desired. 

Milk waters from the soda neutralization of heavy 
lubricating oils are usually run to waste but there 
is some market for sulphonic acid soaps in the tan- 
ning of leather. The soaps may be salted from the 
milk waters. They separate as dark red liquids. The 
details of their concentration can be worked out to 
suit each case, and the equipment at hand. 

If the manufacture of soaps from sludges and milk 
waters is to be profitable it will be necessary to de- 
velop markets and uses for them. At present the 
most economical method of handling such wastes is 
to burn the sludge if possible and to run the milk 
waters to the separators. 


FILTER PLANT WASTES 


In the percolation filter plant the only waste ma- 
terial is the spent filter clay. This has usually been 
reburned so many times that the value is pretty well 
taken out of it and it can only be used as fill. 


The fine clays from contact treating usually carry 
a considerable quantity of oil and in any case do not 
make good fill. The solvent reactivation of such 
clays will pay and by such means the clays can be 
used a number of times and any retained oil may be 
recovered. 

The oil may also be cooked from spent clay with 
hot water. This scheme has been dealt with in a 
previous article. (Refiner, Vol. 13, No. 2. Feb. 1934. 
Problems in Handling Filter Cake). The clay mud 
from such a treatment may be run out as fill and 
packs very well. 

It has also been found that the addition of a small 
amount of spent contact clay to Portland cement 
during its manufacture gives an improved smooth- 
ness to the resulting concrete and a mixture that is 
practically waterproof. This process is quite exten- 
sively used on the West Coast. While the disposal 
of the spent clay to the cement plants will not yield 
any great profit, it will at least bring in enough to 
cover the cost of disposal of a troublesome waste. 


WASTE CONSTRUCTION AND OTHER MATERIAL 


Finally there is the problem of salvaging used con- 
struction material, used equipment and other odds 
and ends in such a way as to recover as high a value 
as possible. 
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Too many times the salvage department and its 
yards are regarded little higher than the dump itself. 
The scrap material is piled a bit more neatly than if 
it were the dump, but the whole business is looked 
on as more or less of a nuisance. Where a shop is 
provided the machines more likely than not are scrap 
equipment and often the operators are men who are 
too old or not suited for the work in the regular 
plant machine shop. Experience has shown, how- 
ever, that salvage work even on a small scale can 
be made to pay big profits and it should be organ- 
ized and rated accordingly. 

Naturally the salvage organization will vary with 
the size of the refinery and with the size and organi- 
zation of the company operating it. The large con- 
cern can support a large department with its head 
a man experienced in the disposal of scrap materials. 
It may profitably have its own shops and its own 
special equipment. In the smaller concerns this can- 
not always be done, but regardless of the size of the 
operation the salvage work should be organized. The 
man in charge of this work may handle it in connec- 
tion with other duties but he should study his prob- 
lem carefully. He should keep up on markets and 
prices of scrap. He should.understand the proper 
grading of scrap in order that the best prices may be 
obtained. For his knowledge in this line he can well 
turn to the junk man. The latter knows all the 
methods of getting the last cent of profit out of 
scrap material and the salvage man can well profit 
by his experience. 

If necessary the collection of this material may be 
done as a spare time job by labor gangs from the 
mechanical department. It is the practice in many 
plants to designate places in each department where 
material slated for salvage is placed. From here it 
is picked up by the salvage gangs. 

The construction material thus collected includes 
not only scrap metal but timber, used lumber and 
wood scrap. It will pay to use a little care in tear- 
ing down scaffolds and forms. The nails should be 
pulled, the lumber should be sorted and such as is 
good should be piled in such a way that it can be 
used again. Large salvage yards have crews who 
take care of all tearing out and work of such nature. 
While this is not economical for the smaller plant 
it is always possible to have a qualified salvage man 
oversee the work which is done by the regular car- 
penters. 

The salvage yard serves two purposes, it is a stor- 
age yard and a classification yard. As it comes in 
the material should be immediately classified. Much 
of it will be ready for use without having further 
work done on it. This should be placed so that it 
can be easily reached. Scrap material which is to be 
sold should go at once into its proper bin or pile. 
These bins or piles should be so located that they 
may be loaded on trucks or cars. If, as is done in 
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Classification and storage yard for salvage material and equipment 


many cases, the scrap is dumped in one large pile 
to be sorted when the spirit moves certain more or 
less interested parties, the sorting or classification, 
if such be done at all, is an expensive proposition. 
Such a pile is hard to handle and much good ma- 
terial is lost to scrap. It is far better to have the 
classifying done by a qualified man as soon as it 
reaches the yard. 

Scrap material is often sold direct to the junk man 
with no attempt at classification. Whether or not it 
will pay to classify such material depends on several 
things. Classification as a rule applies largely to 
size. The large steel plants and foundries of today 
can handle scrap of any size. The smaller plants 
with smaller furnaces and cupolas require specifica- 
tion material and pay a premium for it. If the re- 
finery be so located that it can sell direct to the 
small mills and can make suitable arrangements to 
do so then it will pay to classify the scrap and to 
install a shear in the salvage yard that is large 
enough to cut it up. If the material is sold through 
junk dealers or to the larger mills then classification 
will not pay. 

It will be well to have the sale of scrap cared for 
by the purchasing department. Manufacturers from 
whom they buy supplies often use scrap metals and 
as an accommodation will take it at such times as 
the company has it to sell. Junk dealers generally 
contract to furnish a mill with specified quantities of 
scrap over a given period. The average refinery can- 
not do this. It sells the scrap as it is collected, and 
cannot be certain of any regular supply. For this 
reason a proper connection between the manufactur- 


ers and the purchasing department should be built 
up. 

Methods of classification vary, but the few given 
below will give some idea as to what such classifica- 
tions are: 

Cast Iron: 

No. 1—Clean. In sizes that can be handled by one 
man. 

No. 2—As above, but not clean. 

No. 3—Light cast iron. Thin sections, etc. 

Steel: 

Boiler clippings and punchings. 

Heavy melting steel (cast). From %-inch thick 
—up to 20 inches wide and three feet long. 

Specification steel. 


As above but up to four feet long. 





As above but up to five feet long. 

6x12 steel. 

Up to 12 inches long and up to six inches wide. 

Miscellaneous steel. 

22 gauge and up. May include wrought iron. 
May include pipe up to four feet long. 
Pipe: 

Two inches to six inches. Straight and clean. Six 
foot lengths or over. 

Brass can be profitably classified into red brass 
and yellow brass. Such a split up brings in more 
money than if the two are sold together as just 
brass. 

Turnings and borings of different metals should 
also be kept separate. This can be done easily by 
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providing portable boxes at the machines, each metal 
going into its own box. These are later collected by 
the salvage department. 

Thin scrap iron such as can shop trimmings was 
formerly baled and sold. This material goes into 
iron of the sashweight grades and for years back 
has hardly yielded enough profit to pay for bailing. 
It is best taken direct to the dump. 

In the oil refinery the item of valves runs into 
large figures. By tieing together the purchasing, the 
engineering and the salvage programs a material 
saving may be effected in this line. The salvage of 
valves is complicated by the spreading of purchases 
and by not sticking to general types. The lines of 
different manufacturers vary in style and dimensions, 
and some concerns change designs often enough that 
it is hard to get repair parts. In specifying valves it 
would be well if the engineering department were to 
keep in mind the salvage possibilities of the valve 
as well as its use in the first place. By holding to as 
few lines as possible it is easy to hold down the stock 
of valves it is necessary to carry and by keeping to 
types that can be repaired easily the useful life of 
the valves can be at least doubled. 

It is interesting to note the cause of most valve 
leaks. More often than not these are caused by small 
particles of rust or corrosion which score the valve 
seats. For this reason it will be found that valve 
seats of hard brass will give better service than 
those of the softer yellow brass. Iron bodied valves 
will have a shorter life, so far as leakage is con- 
cerned than those with brass bodies. This is due to 
a great extent to the hard rust particles which fall 
down and score the faces. 

In some cases it will pay to buy valves with solid 
brass gates rather than those with brass lined iron 
gates. In cases of excessive wear the solid gates can 
be built up at a low cost and refaced. The total cost 
will be much less than that of a new gate. 

In the repair of valves it should be noted that too 
much grinding of*the faces is a frequent source of 
trouble. Valve faces should be ground just enough 
to give them a line of contact all around. 

Now—as to testing salvaged valves. It must be 
understood that no valve should be repaired and put 
back in service unless it is as good as new. There 
can be no let down on this 100 per cent specifica- 
tion. Anything less is an expensive nuisance if not 
actually a menace. 

in many cases high pressure water test or even a 
high pressure steam test is required. For refinery 
purposes this is a mistake. Gasoline is one of the 
hardest of liquids to hold. Valves that easily hold 
water, steam or heavier oil will leak with gasoline. 
On the other hand a valve that will hold air will 
hold anything. For this reason a test with air should 
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be specified and at a pressure of about 50 pounds per 
square inch. 

But what about valves that are to carry up to 300 
pounds, or even as high as 1000 pounds pressure? 
Of course, on such pressures a new valve would 
probably be used, but get this—a valve will leak at 
50 pounds pressure with air when it will hold at 
higher pressures with water. In testing with high 
pressure steam the expansion due to heating will 
make a valve tight. Testing with 50 pounds of air 
does take a little more time. High pressure may 
show a leak at once, but it is not as certain to show 
all leaks. 

A water test may also leave moisture inside the 
gates. When the valve is put in service some months 
later there may be a slight corrosion which will 
cause a leak which was not there at the time the 
valve was tested. Air leaves the valve dry and it 
may be sent to the storehouse with the assurance 
that it will hold regardless of the time it is held in 
storage. 

The shop of the salvage department should have 
as good machines as those of the regular machine 
shop and the operators should be skilled mechanics. 
Too often, because it is an operation for the salvage 
of junk, junk machines are installed with the result 
that junk is turned out. 

Much of the work of this department consists of 
cleaning the various items as they come in and see- 
ing that they are properly stored. This should be 
done carefully and thoroughly by operators who 
know their work and are on the alert to throw out 
defective material. 

This salvaged material should be stored so that it 
can be picked out easily for use. The storage yard 
should cover as much space as it is possible to give 
it and there should be a covered storehouse for the 
parts which are to be protected from corrosion. 
There is little sense in salvaging such material as 
shafting and then allowing it to rust in the weather. 

Under the direction of the salvage department it 
is often possible to re-size large quantities of obso- 
lete or off-size parts. This can be done either in the 
salvage shops or in the regular machine shop. The 
machine shop mechanics handling this salvage re- 
pair work should be all-around men instead of spec- 
ialists. The man who takes care of one class of work 
is usually not so good when it comes to working 
with odd jobs and the salvage work, if it is done at 
all must be done well. 


RAGS, INSULATING MATERIAL, ETC. 
During the course of the year hundreds of pounds 
of clean rags are used in the large refinery. Oil 
soaked rags are a considerable fire risk if thrown 
around carelessly. Metal containers should be pro- 
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vided for them in convenient spots. This is a pri- 
mary safety axiom in most plants. 

New, clean rags at present prices are worth about 
8% cents per pound. Following is a method by 
which oil soaked rags may be cheaply freed from oil 
and their absorbent qualities brought back. 

The oil-soaked rags are charged into the basket 
of a tight centrifugal and live steam turned in. After 
perhaps 30 minutes of this the steam is turned off 
and the rags whirled dry. This procedure seems to 
free the rags entirely from oil. From five to seven 
gallons per 100 pounds charge is recovered. The 
rags as they come out are dry but stained. For many 
purposes they cannot take the place of clean rags 
but for mopping up and rough work they are just 
as good. The general yield of rags from this wash- 
ing is 80 to 90 percent so that the saving is ap- 
preciable. 

Washing with water or naphtha in the centrifugal 
is not an entire success. Most soiled rags carry a 
considerable quantity of sand and dirt. With water 
or naphtha this washes out and gets in the bearings 
of the machine, requiring frequent tearing down for 
repairs. With naphtha there are also the losses to 
be considered. Where the rags are steamed to drive 
out the oil this sand sticks until they are dumped 
out on the floor. A few turns of the pile with a fork 
allows the sand to drop out and leaves the rags ready 
for use. 

Containers should also be provided for waste 


paper. Under some conditions this may be baled and 
sold. Usually it will be more economical to burn it. 

It is possible to salvage a considerable quantity of 
torn out insulating material. This is especially true 
of magnesia and asbestos pipe covering. To some 
extent it also applies to molded cork covering. Such 
material which has been torn off in the course of 
changes or repairs may be ground in a small mill and 
put in sacks for uses where the insulation is plaster- 
ed on. The reuse of the ground cork is obvious. New 
material of this sort cost $3.00 per bag and upward, 
and the installation of a small mill, together with 
the use of a little care in tearing out the material 
and segregating it will soon show a good profit. 

Much of the success and profit of a salvage or- 
ganization will come through the man at the head 
of it. Considerable vision is required to see the value 
in waste material and to see its profitable disposal. 
This man should know his plant processes and their 
requirements. He should be able to dig up markets 
and uses for his material, and he should have the 
backing of the plant organization for his project. 

Possibly a regular salvage organization may not 
seem worth while but this fact should be looked 
square in the face—waste is loss. Any material re- 
turned to service, and scrap sold at a profit, is gain. 
No plant is so small that it cannot afford to have 
an eye out for losses. Even though it may be only 
a part time job, someone should be designated whose 
duty it is to study this question and then work it out 
within the facilities of the organization. 
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| Elements of Stabilization 


FAige. 3 


N previous articles the writer has indicated and 
discussed various procedures for the separation 

of relatively complex light hydrocarbon mixtures 
into simpler mixtures or into substantially pure 
components by rectification. Rectification is purely 
a physical process and the basic principles applica- 
ble thereto are those which pertain to fluid flow and 
energy transfer. Fluid flow in its broader sense in- 
cludes the flow of either liquids or gases and energy 
transfer relates to either that supplied mechanically 
or as heat. The fundamental principles of liquid 
flow and gas flow are the same and the basic units 
of heat energy may be expressed in mechanical 
equivaients. 

A fluid system may be energized or de-energized 
by mechanical means as, for illustration, by compres- 
sion or expansion. Likewise such a system may be 
energized or de-energized by the addition or abstrac- 
tion of heat. The principal means for the utilization 
of heat energy for the performance of mechanical 
work is through the medium of an expanding fluid 
such as, for example, steam. 

The resolution of liquid mixtures into fractions of 
fewer components by continuous rectification de- 
pends upon the establishment of various equilibrium 
conditions between the liquid and vapor phases in 
which the less volatile components are progressively 
concentrated and the more volatile components are 
progressively eliminated. Gases may be cooled by 
expansion or through the abstraction of heat using 
a cooling medium. They may be heated by compres- 
sion or by transfer’of energy from a heating medium. 
For practical reasons the operations incident to rec- 
tification require the addition of energy at some 
points in the system and its abstraction at others. A 
frequent procedure used for the condensation of 
gases to liquids is to energize by compression and 
de-energize by cooling. In the rectifying apparatus 
proper, heat is added at the “bottom” of the system 
and abstracted at the “top.” All separation by rec- 
tification depends upon the establishment of a contin- 
uous and progressive series of partial vaporizations 
and partial condensations whereby the liquid flow- 
ing down becomes less volatile and the vapors mov- 
ing up become more volatile. Briefly summarized, 
continuous rectification is a process for the separa- 
tion or concentration of the components of a liquid 
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mixture based upon such repeated and progressive 
partial vaporizations and such repeated an dprogres- 
sive partial condensations as may be effected through 
the addition and abstraction of energy. 


FLASH VAPORIZATION 

Assume that a liquid mixture is pumped continu- 
ously through an externally heated coil on which 
the operating pressure is mechanically maintained 
in excess of the vapor pressure. The liquid will re- 
main liquid although the energy of the system has 
been increased. If at some point in the system the 
pressure is released, partial vaporization will occur 
and the temperature will drop. This is what hap- 
pens when a heated liquid mixture passes into the 
feed plate of a rectifying column, although the liquid 
may be partially vaporized before entering. 

If heated sufficiently the critical temperature of 
the liquid mixture would be exceeded, under which 
condition, no amount of pressure could maintain the 
liquid state. The liquid state simply does not exist 
at temperatures above the critical. At all pressures 
below the critical pressure, the vapor in equilibrium 
with its liquid is known as the saturated vapor. An 
increase of pressure or decrease of temperature will 
cause a saturated vapor to condense. Superheated 
vapors will not condense without lowering the tem- 
perature to that of the saturated vapor at the cor- 
responding pressure. A mixture may be superheated 
to such extent that no liquefaction will occur on ex- 
pansion. 

In high pressure rectifiers for natural gas con- 
densates, it is common practice to preheat the feed 
to the column. This is frequently done without 
knowledge as to what takes place on the feed plate. 
It is important to know what the pressure drop is 
for the feed entering the column if the degree of 
vaporization is to be calculated. From a practical 
operating standpoint it would seem that a definite 
procedure should be adopted, such as, for example, 
to hold a uniform pressure high enough to insure 
the full liquid phase up to the point of entry into 
the column, and then let expansion and ‘vaporization 
take place within the column. This, too, has its dis- 
advantages as the high velocity of the rapidly ex- 
panding vapors would tend to conditions of turbu- 
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lence within the column. As a matter of plant con- cae cue me 
trol, it would appear advantageous to pass the pre- ee eee ee 








heated feed first into an exterior vapor liquid sepa- pdt ey aa onary 
rator from which the liquid would flow into the feed 128 to —100 0.589 — 
plate through a weir meter equipped with look glass —100 to — 80 0.610 
and the vapor would pass through a distributor in —80 to —60 0.620 
the free space above the feed plate. Experience —60 to —40 0.640 
gained in the operation of the column would indi- —40 to —20 0.670 
: Pie ‘ —20 to 0 0.700 
cate the optimum flow of liquid feed across the weir 0 to +20 0.755 
and would eliminate the guess work as to the degree 20 to 40 0.810 
of vaporization. 40 to 60 0.905 

60 to 80 1.075 








LIQUEFACTION BY EXPANSION 



































h . ; TABLE Ill 
Gases may be liquefied by expansion provided they Liquid Propane (Saturated) 
are previously sufficiently compressed and cooled penicninaiaes tian Specific Heat 
below a definite temperature which is characteristic Degrees F Water = 1.000 
for each gas. For each gas there is a temperature —75 to —60 0.533 
at which that gas has the characteristics of a perfect —60 to —40 0.550 
gas, that is, PV 1. Above this temperature, which mar o seg Papo 
is known as the Boyle point, the gas will heat on Oto 20 0.550 
free expansion, below it, the gas will cool. This 20 to 40 0.600 
cooling or heating phenomenon in free expansion is 40 to 60 0.600 
known as the Joule-Thomsen effect and it is one of 60 to 100 0.625 
the principles applied to the liquefaction of the so- “to 10 0.675 
‘ . 100 to 125 0.640 
called fixed gases, such as air, helium, hydrogen, me- a 
thane, etc. In free expansion, no external work is TABLE IV 
done, the cooling is due to internal energy expended Liquid Isobutane (Saturated) ae 
in overcoming the cohesive forces acting between ‘hinimnatiaiis Masia Sessile Ming 
the molecules. A gas expanding against external — jectrarsnhivestn ae 
pressure performs work. The energy expended is —20 to 0 0.450 
heat energy, the system cools by reason of the con- me ca a Meee 
version of this heat energy into mechanical energy. 40 to 60 0.600 
There are then three ways by which actual gases 60 to 80 0.675 
may be cooled, namely, (1) by heat transfer to a 80 to 100 0.725 
cooler medium, (2) by free expansion (Joule-Thom- 100 to 120 0.800 
sen effect) and (3) by expansion against resistance 120 to 140 0.900 
(work expansion). All three may be used separately 3g 
TABLE V 


or in conjunction to induce liquefaction. Linuid Butane (Saturated) 












































Temperature Range Specific Heat 
SPECIFIC HEAT OF SATURATED LIQUID Degrees F Water = 1.000 “Sal 
The specific heat of a saturated liquid increases 1 to 20 0.525 
with the temperature. Specific heat is not a con- oe pees 
ee ia . 40 to 60 0.575 
stant and to use it as such is likely to result in seri- 60 to 80 0.575 
ous errors. As a matter of reference, the following 80 to 100 0.625 
data calculated by the writer is given below: 100 to 120 0.650 
120 to 140 0.675 
TABLE I “0 
Liquid Methane (Saturated) TABLE VI 
Methane 
Temperature Range Specific Heat T é 
fait Degree F Water = 1.000 aoa Pressure Volume Volume pv 32 
—280 to —260 0.820 (°F—460) Ib/sq. “abs. Actual cu. ft. Theo cu. ft. Value 
—260 to —240 0.840 200 14.7 142.5 146.1 0.957 a4 
—240 to —220 0.865 220 33.1 68.4 71.4 0.958 ga 
—220 to —200 0.900 240 64.5 36.8 40.0 0.920 pr 
—200 to —180 0.960 260 120.8 21.4 23.1 0.926 
—180 to —160 1.050 280 197.9 12.9 15.2 0.842 
—160 to —140 1.225 300 293.0 8.3 11.0 9.755 tw 
—140 to —120 2.360 412.3 5:5 8.3 0.663 (2 
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TABLE VII TABLE XI 
Propane Bae: Isopentane 
a Temperature Temperature 
y r deg. Abs. P Vol Vol 
OFS). tafen ten hoes h Thence. Va (*F-460) _Ib/sq. “abs. Actual eu. ft. Theo cu. ft, Value 
: aa 19.0 184.1 191.7 0.960 560 20.7 271.4 290.6 0.934 
360 32.2 112.4 120.1 0.936 580 28.8 198.7 216.3 0.919 
380 51.5 72.5 79.2 0.913 600 39.3 147.6 161.4 0.914 
400 78.1 48.7 55.1 0.884 620 51.9 110.9 122.5 0.905 
420 113.0 35.9 39.9 0.900 640 61.6 85.0 116.6 0.762 
440 161.9 23.8 29.2 0.815 660 89.4 66.2 79.3 0.860 
460 222.3 17.0 22.2 0.766 680 113.6 51.1 64.3 0.795 
480 296.7 12.3 17.4 0.707 700 142.9 40.3 52.6 0.766 
500 389.4 9.0 13.8 0.652 720 176.5 32.4 43.8 0.740 
520 503.0 6.4 11.1 0.577 740 216.4 25.2 36.7 0.687 
540 641.3 3.9 9.0 0.433 760 254.1 20.9 32.1 0.651 
— 780 314.3 15.8 26.6 0.594 
bg wccoth ogy 800 375.6 12.2 22.9 0.533 
an zopens 820 445.5 7.9 19.7 0.4C1 
"ta on Pressure Volume Volume pv 830 483.5 5.04 18.4 0.274 
(°F—460) lb/sq. “abs. Actual cu. ft. Theo cu. ft. Value 
400 9.7 436.9 442.8 0.987 TABLE XII 
420 16.2 269.7 278.4 0.969 Pentane 
440 25.4 176.0 186.1 0.946 Temperature ‘ dai ae 
460 38.2 119.2 129.3 0.922 (F460) pg i Pon il ft. res oh. ft. Value 
480 95.5 £36 a 580 225 2628 2769 0,949 
500 77.0 60.3 oy: = 600 310 1922 2079 0,924 
520 107.4 444 64: a 620 423 1418 1574 0901 
540 142.8 339 e  - 640 54.1 108.0 127.0 ~——0,850 
560 186.7 =? 2 ae 660 67.5 828 . 105.0 0.789 
TABLE IX 700 119.7 50.4 62.80 0.803 
Isobutane 720 149.0 39.6 51.9 0.763 
— 740 (184.0 31.0 43.2 0.718 
oF aan) Pay nog 4 — ‘ — s ¥ 4 760 224.3 24.5 36.4 0.701 
°F—460 /sq.“abs. Actual cu. ft. eo cu. ft. alue 720 262.7 ; 1.9 
440 7.4 638.0 638.6 0.999 800 326.0 a : : — 
: . 5.1 26.4 0.592 
460 11.6 415.9 425.9 0.977 
% 820 387.0 11.5 22.8 0.505 
480 18.2 271.4 283.2 0.958 840 457.6 6.48 19.72 0.329 
500 27.9 186.8 192.5 0.970 ‘ ; ‘ , 
520 38.7 132.2 144.3 0.916 molar specific heat at constant pressure, Cy = mol 
540 53.9 96.3 107.6 0.895 : +A i : 
560 737 713 816 0.874 specific heat at constant volume, and cp and cy are 
580 98.0 53.7 63.6 0.845 symbols for the specific heats of unit weight (Eng- 
600 126.8 41.5 50.8 0.817 lish Units — 1 lb.) of gas at constant pressure and 
2 TABLE X constant volume, respectively. There is some con- 
ner Butane fusion in the use of the designation “specific heat” 
Temperature pte te when no explanation is made as to the condition of 
"a (oF 460) * ange 4 hewn di: tt: Tease, A ae measurement. Cp and Cy are both variables, Cp vary- 
460 7.2 643.8 686.2 0.940 ing as the volume varies with change of temperature 
480 ike 419.3 444.4 0.944 and Cy varying as the jressure varies with the 
500 17.7 283.0 304.5 0.932 
520 263 1972 3123 0.928 change of temperature. Thus the values for both Cp 
540 37.6 142.7 154.2 0.932 and Cv take the form of curves when plotted against 
560 52.2 105.0 109.0 0.963 temperatures. In order to recognize the significance 
580 70.8 80.0 88.0 0.908 of the term “specific heat” the range of temperature, 
600 92.6 62.1 69.6 0.892 








DEVIATION OF VOLUME SATURATED VAPOR 
FROM THAT OF A PERFECT GAS 

Basis: One mol pound of a perfect gas—359 cu. ft. at 
32 degrees F and one atmosphere. For comparison with 
actual gas (saturated vapor) a mol pound of perfect 
gas is reduced to the corresponding temperature and 
pressure. 

SPECIFIC HEAT OF GASES 

The specific heats of gases are measured under 
two conditions, namely, (1) constant volume and 
(2) constant pressure. The designations are Cp = 
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pressure and volume to which the measurements ap- 
ply must be defined. The rigid thermodynamic re- 
lationships are as follows: 


0Q T/ aS aU 
(1) Cy = (—) = (—) and: C,' = (—) 
OT: Fy og ey Ba rs Shem are 
0Q T/ 0S 0H 
o on (2)o (2) olen 
oT /, aT /, aT / , 








av ap 
a) Gage Pees (— 
, 976 \ OTT y\ OT I 
C, 
(4) K = 
he 








The total amount of heat necessary to raise a mol of 
gas from an arbitrary zero point (such as 32 °F.) to 
some higher temperature is designated as the molal 
sensible heat content. When the values in Btu per mol- 
pound of a gas are plotted against the corresponding 
temperatures on logarithmic paper the points so deter- 
mined fall along practically a straight line. It is, there- 
fore, possible to obtain values by extrapolation if sev- 
eral known actual values are available. 


COMPRESSIBILITY 
Vapors or superheated gases are either more com- 

pressible or less compressible than the so-called perfect 
gas. For a perfect gas the equation is PV =P, V, or 
P., V,, etc., for every value of P and V. Thus at P - 1 
atmosphere, V - 1 cu. ft. 

PY a= i X1=—1 

P, = Z atm. V, = % cu. ft. 

ream Stem. V, = 1/3 cu. ft., etc. 
so, that in each case PV = 1. This is Boyles Law. 
Charles Law states that the volume a perfect gas 
increases directly as the absolute temperature at con- 
stant pressure. In other words, a volume of 1 cu. ft. 
at 400 °F. absolute and 1 atmosphere would occupy 2 
cu. ft. at 800°F. and 1 atmosphere. The conbination 
of Boyles and Charles Law gives the relation known as 
the Ideal Gas Law. , Actual gases behave as perfect 
gases only at the Boyle Point, that is, there is a definite 
temperature characteristic of each gas at which the vol- 
ume varies in exact inverse ratio with the pressure 
applied. Above the Boyle Point the values for PV are 
greater than 1 and below it they are less than 1. The 
following P-V-T data based upon values from the In- 
ternational Critical Tables illustrates the variation of 
the pv for Methane. 











METHANE 
Temperature 0 °C. Temperature 50 °C. 
Vol. Pressure pv Pressure pv 
cm?/gm Atm. Atm. 
1.00 1.0000 
35.104 36.37 0.9156 44.55 1.1216 
30.089 41.89 0.9040 51.55 1.1124 
25.074 49.21 0.8849 61.20 1.1005 
20.059 59.85 0.8610 75.35 1.0840 
15.045 76.47 0.8251 98.34 1.0611 





To compute the actual volume of a gas from a known 
weight one would proceed as follows: 


Methane: 
Assumed weight = 40 lbs. 
Mol weight == 16.03 
Assumed pressure = 117.1 atmospheres 
Assumed temperature = 60 degrees F. 
Ideal molal volume = 359 cu. ft. 
pv = 0.7715 
Then 359 & 40 *& 520 &. 0.7715 





= 6.24 cu. ft. 
117.1 X 492 X 16.03 

Whereas as a perfect gas the volume would have been 

calculated as 8.11 cu. ft. The actual volume of a gas 





may be calculated with accuracy by computing the vol- 
ume as for a perfect gas and then multiplying by the 
compressibility factor which is the pv value. 


LATENT HEAT OF VAPORIZATION 

When sufficient heat is transferred to a liquid the 
liquid vaporizes. At the boiling point a pure substance 
will change from liquid to vapor without change of 
temperature, the amount vaporized being dependent 
upon the quantity of heat added. The quantity of heat 
required to convert a unit weight (1 Ib. in English 
units) of a liquid at its boiling point into vapor is 
known as the latent heat of vaporization. Actually, the 
heat added has two functions to perform, namely, (1) 
to overcome the cohesive forces acting between the 
molecules and (2) to do work of expansion against 
pressure. The first is known as the internal latent heat 
and the second as the external latent heat. The internal 
latent heat is usually very large in comparison with the 
external latent heat, but it decreases progressively and 
finally disappears as the temperatures and correspond- 
ing vapor pressures approach the critical point. At the 


critical point it is zero. Thus using saturated steam as 

















illustration : 
TABLE XII 

Temp. V. P. Abs. Latent Heat Btu. 1 Ib. 

Deg. F. Lbs. /sq. in. Total Internal External 
212 14.7 970.2 897.3 72.9 
328 100 888.2 806.7 81.5 
382 200 842.4 758.6 83.8 
695 3000 202.5 176.0 26.5 
706.1 3226 0 0 0 

Dieterici (Ann. der Physik., 25,269, 1908; ibid., 


35,220, 1911) has formulated the following empirical 
equation for calculating the internal latent heat of 
vaporization. L. == CRT loge V, 





Vi 
Where C is a constant, V, and V, are the specific 
Volumes of the saturated vapor and liquid respec- 
tively, R = 1.985 and T = absolute temperature. 
The calculated values for Isopentane are as follows: 











TABLE XIV 
RT loge 
T. Abs. V2 
Deg. V. P. Abs. vy Ve EL. —_ 

F. Ib./sq. in. 1 gm. 1 gm. Btu. V5 Cc 
509.4 7.56 1.5885 607.5 141.55 83.07 1.704 
527.4 11.08 1.6141 424.0 136.75 80.57 1.697 
545.4 15.78 1.6413 303.0 132.34 78.03 1.696 
563.4 29.66 _ 1.7005 167.6 124.11 73.19 1.696 
581.4 51.4 1,7679 98.9 115.52 68.15 1.695 
599.4 83.2 1.8475 61.85 107.08 62.89 1.703 
617.4 112.7 1.9455 39.80 96.80 57.08 1.696 
635.4 186.8 2.0720 26.10 85.77 50.38 1.702 
653.4 265.7 2.2500 17.14 72.32 42.41 1.705 
671.4 367.3 2.5550 10.71 53.15 31.32 1.697 
689.4 464.0 3.1830 6.355 25.51 15.62 1.632 
694.4 481.2 4.266 4.266 0 0 0 





It will be noted that the pv values for the hydro- 
carbons tabulated decrease with increase of pres- 
sure. The frequent and general assumption that the 
saturated vapors obey the gas laws would therefore 
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lead to serious errors in design 
for high pressure rectifiers. How- 
ever, the volumetric values cal- 
culated on the ideal gas laws are 
consistently higher than the ac- 
tual values so the column vapor 
passages are as a rule sufficient. 
It would, however, make a re- 
calculation of the bubble cap slots 
spacing advisable to effect more 
efficient contact. The free space 
velocity would also be very ap- 
preciably influenced. 

The pv values would also in- 
dicate that the combined cross 
sectional area of the condenser 
vapor should be di- 
minished over that calculated as 
necessary on the basis that the 
saturated vapors obey the ideal 
gas laws, as vapor velocity is a 
factor in the computation of the 
overall coefficient of heat trans- 


passages 


fer. 

It should be noted that as the 
operating pressure is increased 
the latent heat of vaporization de- 
creases. It is, therefore, evident 
that small changes in heat input 
to the column will affect a great- 
er degree of vaporization than at 
atmospheric pressure. The dens- 
ity of the vapor and liquid ap- 
proach each other with increased 
pressure and at the critical point 
there is no distinction between 
between the two. Due to the small difference between 
vapor and liquid density, the tendency for liquid to 
“carry over” or “bump” becomes greater. 

A knowledge of the P-V-T and related thermody- 
namic and physical data for the light hydrocarbons 
would at present be-of great theoretical and practical 
value to the industry. Such data as exists is poorly 
coordinated and, therefore, difficult to apply. Engi- 
neers engaged in design or operation must largely rely 
upon the use of generalized approximation formulae 
which not infrequently lead to serious errors or to the 
use of unwarrantedly large safety factors. 

Of the general formulae of application to the pre- 
diction of the physical and thermal data for hydrocar- 
bons, that of the law of corresponding states appears 
as the best guide. This equation, written to conform 
with the recommendations of the “International Com- 
mission” takes the form. 


3 
( = )( wr—-1) =8 Tr 
Pr X V'r 


This is known as the reduced equation of state. In 
accordance with this equation any two substances, -in 
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either the I:quid or gas form, when compared at the 
same fraction of the respective critical temperature, 
and the respective fraction of the critical pressure have 
the same volume as expressed in fractions of the critical 


volume. When at the same fraction of the respective 
critical pressures, the substances are said to be at cor- 
responding pressures. The terms corresponding tem- 
peratures and corresponding volumes have a similar 
significance. It is thus possible to predict from a known 
substance and the critical data from an unknown sub- 
stance what the corresponding state will be. The rela- 
tionship given by Cope, Lewis and Weber (J. I. E. C. 
V. 23: 887 (1931) is expressed by the equation : 








pv 
=C—zfi+® 
RT 
RT 
herew ye , ® = a function of 
pcevi 
T 
and z, and f = a function of — alone. This equation 
Te 


holds good except in the neighborhood of the critical 
point. 
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Unexpected Emulsions 





A PARALLEL is drawn between refinery treating 

processes and deliberate emulsion manufacture. 
Causes of the formation and stabilization of emul- 
sions are given and methods of breaking them are 
suggested. The subject is handled in an interesting 
fashion, and to those superintendents, technologists, 
research workers, engineers, chemists, treaters and 
others who ever have, and who hope to never have, 
emulsion troubles, the accompanying discussion is 
recommended. 








TRANGELY enough much of the regular pro- 
cedure in the refinery for the treating of distil- 
lates and lubes follows rather closely the best prac- 
tice for making salable permanent emulsions. How 
often the refiner misses turning them out, only he 
can tell, but practically all can recall with a shudder 
the settling tanks full of cream which finally sepa- 
arted by an act of providence rather than by any 
assistance from the technical staff. 
Doctor sweetening processes are offenders in this 
respect, especially where the recirculation method 
is used in an effort to exhaust the doctor solution. 


Conditions here are ideal for stabilization and sam- 


ples of some of the resulting emulsions have been 
on the shelf in the laboratory for three years without 
showing any signs of separating into layers of oil 
and caustic. Some of the pharmaceutical manufac- 
turers would like to know the secret of how to get 
such stability in their emulsions. 

A review of the methods in actual use for making 
stable emulsions brings out parallels to refinery and 
oil well practice that show how fine a line divides 
the smooth flow of gasoline from the business of 
manufacturing emulsions. 

For manufacturing permanent emulsions, one of 
the big chemical companies, who supplies the ma- 
terials, recommends one of the following methods: 

1. The soap method, which is alternately stirring 
oil and water into an oil solution of soap. 

2. The water method, which is beating oil into a 
soap solution. 

3. The soluble oil method, which is the adding to 
water of a clear solution of soap in oil. 

4. The alkali method, which consists of mixing 
together water containing alkali and an oil contain- 
ing an oil-soluble fatty acid. 

With slight changes of ingredients ail of these 
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have parallels in refinery practice, especially the sec- 
ond, third and fourth. Doctor treating with phenolic 
impurities present for the second, water washing 
highly cracked distillates for the third, and caustic 
treating a distillate containing impurities which 
unite with caustic for the fourth give an idea of a 
few such cases. The methods listed are only such 
ones as fit in with this manufacturer’s products. The 
refineries make millions of gallons of emulsions 
every day but they are not permanent emulsions. 
The bulk of the treating processes depend for their 
action on the of emulsions but the 
smoothness of refinery operations depends on _ the 


“formation” 
avoidance of “stabilization”. Formation and stabili- 
zation are entirely separate actions and possibly, by 
finding out what differentiates them, a course can be 
chosen to make the dividing line broad enough to 
walk on. 

WHAT IS AN EMULSION? 


An emulsion is a dispersion of one liquid in an- 
other with which it is not miscible; a permanent 
emulsion is one which does not revert to layers of 
the original liquids when agitation stops and a tem- 
porary emulsion is one which starts to break into 
separate phases as soon as agitation stops. 

This latter type is the refiner’s friend for it allows 
the surface of the treating agent to be tremendously 
extended, allows this extended surface to be scrubbed 
time and again with fresh oil and finally sees that 
the treating agent breaks out so completely that 
gravity settling is ample. 

It takes considerable energy to disperse one liquid 
in another and apparently some of this energy re- 
mains on the surface of the droplets as an attractive 
force. This then collects all the finely divided ma- 
terials it can get from the external phase and use; 
them to construct a protective wall around the drops. 
The material attracted may be fine particles of al- 
most any substance from proteins to lead sulfide but 
they must have been suspended in the external 
phase, probably selectively wet by it. 

Take for example three materials, water, extreme- 
ly -fine dry lead sulfide and gasoline. By, shaking 
the lead sulfide with the water a suspension results. 
When this is smooth the gasoline is added and the 
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mixture is again shaken. If it acts according to Hoyle 
the sulfide will transfer itself completely from the 
water to the oil phase and once there will coat each 
droplet of water making a permanent emulsion with 
a limited amount of the water and often with all of 
it. This is one of the worst the treater has to con- 
tend with and every year this one emulsion causes 
the loss of thousands of barrels of gasoline and other 
distillates because of the difficulty of breaking it. 

An immediate justification for this article would 
be a simple, easy and inexpensive method of stopping 
this loss, but unfortunately only centrifuging seems 
capable of handling the problem. 

CAUSES OF EMULSIONS 

1. The primary requirement is that there must be 
present two liquids which are not completely solu- 
ble in each other. There is no way out of this re- 
quirement. 

2. They must be mixed. This mixing may be vol- 
untary or involuntary, the latter illustrated when a 
mixture of salt water and oil is released from a pres- 
sure well through a valve. An emulsion will almost 
surely result even though there was no emulsion the 
moment before. Shear is the force responsible, and 
the shear from the release of high pressure through 
a valve is the exact method used by the ice cream 
manufacturer for breaking up butter fat in milk to 
form reconstituted cream and ice cream mix. The 
droplets of fat may be so small that they appear only 
as a gray background in the field of a 300 X micro- 


s scope. 


3. The passage of one or more substances from 
one phase to the other. This may result in a sta- 
bilized emulsion and very often does, but since it is 
the basis of all of the treating operations it cannot 
be laughed off and usually has to be faced with the 
greatest technical skill that can be mustered to the 
job. The problem to be solved is how to get the sub- 
stances out of the oil phase and into the water phase 
without, at the same time, having a considerable 
quantity of oil emulsified in the water phase. 

The extent of the problem is shown in some vapor 
Phase gasolines, which emulsify as soon as_ they 
touch water due to the presence of compounds in 
solution in the gasoline which greatly prefer the 
water phase. In this case it is hardly necessary to 
mix the phases since the emulsion forms spontane- 
ously at the interface. A water wash after sulfuric 
acid treating is impossible in this case since prac- 
tically all of the gasoline goes into emulsion. A di- 
rect caustic wash with the Beaume gravity of the 
Caustic so regulated as to give the least trouble is 
the common answer, not only for this gasoline but 
for many of the other distillates and lubes which 
Show this action. 

This explains why refineries running on the same 
crudes but with different equipment find it neces- 
Sary to use different strength caustic washes. 
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These ‘materials, dissolved in the oil, act as dis- 
persing agents, not only causing the formation of 
emulsions but often making such a fine dispersion 
that the emulsion is stabilized and rendered perma- 
nent. 


4. Chemical conditions. This is very similar to 
the preceding except that, as the material dissolved 
in the oil contacts the treating agent a chemical 
change takes place such as the formation of phen- 
olates, napthenates, soaps, etc. The action is very 
similar to the preceding cause and it ranks among 
the most favored methods for manufacturing emul- 


sions. Thousands of tons of asphalt emulsions are , 


manufactured yearly by this method, fatty acid being 


dissolved in the asphalt and caustic soda in the | 


water, the two then being mixed. The formation of 
soap then completes the job and serves to stabilize 
the emulsion just enough so that it will break out 
when it contacts the road surface. 


5. Physical Conditions. a. Surface tension. This 
regulates the drop forming tendency of a liquid, the 
higher the surface tension of the internal phase, the 
greater its tendency to form drops. Conversely, the 
lower the surface tension of the external phase, the 
lower the resistance to the formation of an emulsion 
of the second liquid in it. The resultant of these 
two is called the interfacial tension and is readily 
measured. Soaps which lower the surface tension 
of water promote the formation of emulsions of oils 
in water. Lime soaps which have a corresponding 
effect on oil promote the formation of water-in-oil- 
emulsions. 

b. Viscosity. This is a prime offender in lubes 
since it makes dispersion easy by the increased shear 
developed. 

c. Temperature. This is primarily important for 
its effect on viscosity but also often changes the 
physical condition of colloids so that they are no 
longer fine enough to act as stabilizers. 

Although these are causes for the formation of 
emulsions, some of them are also responsible for 
stabilization as well. There are other factors which 
cause stabilization and these are serious sources of 
trouble to the refiner. 


WHAT CAUSES STABLE EMULSIONS? 


From the refiner’s point of view a stable emulsion 
is one which does not break out clean in the space 
allowed for settling. This may be far from a perma- 
nent emulsion but it is stable enough to cause inter- 
ference with production and therefore is serious. 


Probably the list should be headed with 


1. The presence of emulsifying agents. If we omit 
dispersing agents from this heading, since they are 
primarily agents for formation, this classification is 
narrowed down to \colloidally fine materials in the 
external phase.) These build a coating around each 
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drop, drawn to that position by an almost irresistible 
force, and by this layer keep the drops from touching 
each other and so keep them fine enough to stay in 
suspension. 

These materials can be gums, colloidal clays or 
other impurities in the water supply, tiny wax crys- 
tals, carbonaceous materials in still residues, bitu- 
minous materials in crudes, soaps in concentrations 
greater than their solubility, lead sulfide in spent 
doctor etc., an almost endless list. 

The manufacturers of emulsions pay millions every 
year for such materials while the refner spends 
other millions getting rid of them. 

Some of them are so positive in their action that 
they will stabilize relatively coarse dispersions. Some 
of the layers of emulsion which float between the 
oil and water layers in the settling tanks show drops 
a quarter of an inch in diameter but still they do not 
break out because of the tenacious coating. When 
cut with a knife in a filter in which the paper has 
been wet with gas the oil will be released and will 
run through the paper freely. One such emulsion 
was found to be 98 per cent of oil held as an emul- 
sion by two per cent of water and enough colloidal 
matter in the water phase to completely coat the 
drops. 

2. Electric charges on the droplets. Each of the 
droplets in an emplsion carries an electric charge 
just as each drop of water in the mist from a water- 
fall is charged. These charges are all alike and con- 
sequently the drops repei each other. This has a 
serious effect in slowing down settling only when 
the dispersion is fine. With coarser drops gravity is 
the stronger force and overcomes the static repul- 
sion. It is a much more serious factor when the 
specific gravity of the two phases is nearly the same. 

3. Extreme fineness of division or dispersion. 
Here, if the dispersion is fine enough, the peculiar 
and fascinating Brownian movement can be seen 
under a microscope and when seen, the reason for 
the extreme slowness of settling of such emulsions 
is easily understood. The droplets will be in violent 
reciprocating motion, never traveling any appreci- 
able distance in a straight line but actually being 
batted this way and that by other particles entirely 
invisible. Gravity has practically no effect on such 
an emulsion. Many commercial emulsions owe their 
permanence to Brownian movement. Colloid mills 
and homogenizerseoften give the dispersion neces- 
sary to show this effect. 

4. Hydrogen ion concentration. Very little atten- 
tion is paid to this in refinery practice but in the 
most carefully prepared commercial emulsions it is 
carefully controlled. Occasionally a refinery emul- 
sion falls into the favorable range and stabilization 
results. 
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5. Specific Gravity. When the specific gravity dif- 
ference between the two phases is low, trouble is 
almost unavoidable with gravity settling. Centri- 
fuges can be used to accentuate these small differ- 
ences and give successful separation. Doctor sweet- 
ening sometimes developes trouble from this cause 
because the lead sulfide is in the oil phase. Drops 
of caustic are coated with extremely fine lead sul- 
fide particles and so stabilized. These tend to settle 
out because of their higher specific gravity. At the 
same time the average specific gravity of the lead 
sulfide-oil mix is approaching that of the doctor solu- 
tion and settling is greatly retarded in this range. 
This is one of the main causes for the troubles ex- 
perienced with this operation. 

6. High Viscosity. The use of gums to increase 
the viscosity and shear in order to make formation 
easy and assure stabilization is one of the oldest in 
the pharmaceutical emulsion manufacturer’s bag of 
tricks. Cod liver oil with malt extract and Scott’s 
Emulsion are illustrations of this. The separation 
rate is greatly slowed down by viscosity and from 
the refiner’s point of view such emulsions are stable. 
Fortunately for the oil man the viscosity of petro- 
leum products is very susceptible to temperature so 
the application of heat is used to lower the viscosity 
and lessen this source of trouble. 

What this list shows is that the treater must con- 
tend with practically all of the tricks used by emul- 
sion manufacturers for stabilizing commercial emul- 
sions and still must break these emulsions and turn 
out a clear product. For weeks things may go along 
smoothly when suddenly the devil seems to get into 
the tanks and nothing is right. A few cars of crude 
from a new well may upset the smoothest running 
flow and the settling tanks may behave as though 
they had a high speed mixer helping with the set- 
tling. At such a time it may pay to know what to 
do next. 


HOW CAN EMULSIONS BE BROKEN? 


The genius who will invent a panacea for this is 
still unborn or at least is keeping very quiet so a 
review of some of the methods which have been 
used may help. Often the problem becomes simpler 
when the cause of stabilization is known but usually 
it boils down.to a change of procedure to avoid fur- 
ther trouble and a prayer that the settling tanks 
will clear up before the available storage space 1s 
full. 

In general the methods for breaking emulsions 
are: 

1. Heat. This wili act'to lower the viscosity and 
give gravity a better opportunity, put some trouble- 
some fine solids into solution, coagulate colloidal ma- 
terials and cure even more obscure troubles. Now 
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and then, however, an emulsion appears which needs 
only a good boil to make it permanent. 

2. Shifting the surface tension. Crude oil emul- 
sions are treated by this method very successfully 
but it takes experts to handle new problems. 

3. Very slow agitation or air blowing. This is 
often called the “chaser” method and is the one most 
available for most refinery troubles. It is based on 
the gradual collection of the fine droplets by larger 
ones which can be easily settled out. Unless the 
emulsion is permanently stabilized it will be broken 
by this method. The one requirement is that the 
agitation must not be so severe as to cause more fine 
drops. Air, in some cases, especially when combined 
with gentle agitation, acts to collect the fine drop- 
lets on the gas liquid interface where they coalesce 
and easily settle out. 

4. Electric methods although never used in re- 
finery practice are used on crude oil emulsions, espe- 
cially in California. 

5. Selective wetting. An emulsion can usually be 
broken by running it over excelsior, laths etc., which 
which 
ever is the internal phase of the emulsion to be 


have previously been wet with oil or water 





broken. Similar to this action is the common prac- 
tice of spraying water down through a tower of oil 
to remove a water phase. The reverse can also be 
practiced, spraying oil up through a water layer to 
remove an internal oil phase from the water. The 
spray in each case must be relatively coarse in order 
not to form more fine droplets. 

6. The use of small portions of acid or alkali will 
often shift a stable emulsion to an easily separated 


one. In those rare cases where the hydrogen ion con- 
centration accidentally becomes favorable for a stable 
emulsion, a shift one way or the other may cause 
the emulsion to quickly break out. 

%. Chemical change. This may render the colloidal 
stabilizer soluble, may change it into a form which 
is wet by the internal instead of the external phase 
or may make a sufficient change in surface tension 
to take away the “globular urge” of the internal 
phase and make it easy to break out into a continu- 
ous layer. To use this method an exact knowledge 
of the stabilizer is necessary and it must be amenable 
to such treatment. 

8. Freezing. This is an excellent method but has 
doubtful value in the refinery. 

This covers the more common methods of form- 
ing, stabilizing and breaking emulsions but the one 
thing to realize is that(the best time to break an 
emulsion is before it is formed.’ Emulsion forming 
tendencies can be observed at the installation of a 
process and a procedure outlined to cure the troubles 
before they are serious. Work of this sort in anti- 
cipation of trouble is much more valuable than high 
tension work on breaking a féw tanks of emulsion 
which are holding up production. 

Once the stable emulsion-forming tendencies of 
the particular processes and crudes have been noted, 
an effort should be made to find out what is doing 
the stabilizing and what can be done to hold these 
down to a safe level. Do not postpone the laboratory 
work until after the tanks are full of emulsion and 
expect an answer in 10 minutes for the chances are 
you will not get it. 








Plant for continuous chemical treatment of gasoline by sweetening process 
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Ventilation of ihe 


ENERAL PETROLEUM Corporation of Califor- 
nia operates one of the largest natural gasoline 
plants in this country, located in the Santa Fe Springs 
field. The plant is compressor operated, having 64 
units housed in five buildings. Two of the compressor 
rooms contain 14 twin units each, two others house 12 
each, and the fifth contains 12. These units are 165 
horsepower, making in all a rated horsepower of 10,260. 
When the field, from which this plant receives its raw 
material, was at the peak of production, the gasoline 
manufactured by the plant was in excess of 206,000 gal- 
lons daily. 

Since proration and other restricting conditions have 
affected the field in both oil and gas production, the 
amount of natural gasoline charged to the final frac- 
tionator at this time is only about 130,000 gallons daily. 
Centrifugal pumps that serve the fractionator are placed 
in a concrete lined excavation near the column, sunk to 
the level upon which the foundations are placed, to give 
the steam turbine driven centrifugal pump additional 
head over the pressure maintained in the supply tank 
and reflux accumulator so that suction wil! not be inter- 
rupted while handling the high gravity volatile liquids 
moving to the feed point and top of the column. The 
pumps are gang; one nearest the turbine taking care 
of the stabilizer feed, and the other pumping the con- 
densed overhead back to the column for reflux. 

Since packing, both on rotating and reciprocating 
shafts, operates with more efficiency when not so tight 
in the gland as to prevent all leaks, the gasoline coming 
from them, and especially from the propane-isobutane 
reflux, flashes to vapor the instant it is released from 
operating pressure and creates a hazard that has to be 
met if the safety of the men and plant is to be con- 
sidered. Wind with sufficient velocity to create a draft 
through the pump room is not a usual occurrence in 
California, so it became necessary to utilize a forced 
draft, which picks up the vapors and discharges them 
to the atmosphere away from any source of possible 
ignition. 

To accomplish this an apparatus was constructed and 
placed in the pump cellar utilizing a three horsepower 
explosion proof electric motor and a blower. Both 
these units are on a concrete foundation on the ground 
level, the blower being connected to the motor shaft 
and rotating at the same speed. Suction lines are placed 
so that each of the four corners of the pit are vented 
continually, and at the same time, each of the packing 
glands on all the pumps are cleared of vapors. 

The blower is arranged so that one large intake pipe 


Pump Pit 


is attached to the suction, and another to the discharge 
which leads out through the roof of the pump room 
and extends to a sufficient height that the vapors will 
be dissipated into the atmosphere and diluted to a point 
below the explosion point. The suction line has two 
feeders attached to it, one leading to a single corner 
of the pump room and extending almost to the concrete 
floor. The other line runs along the wall of the pit, 
above the pumps, and serves the other three corners, 
picking up vapors and air in the same way as the first. 

Other lines branch from the main feeder at points 
above the centrifugal pumps and drop down to a point 
about three feet from the glands. A Y is placed in 
these suction lines (all of which are constructed from 
light sheet metal) so that the glands of both the stabil- 
izer feed pump and the reflux centrifugal are vented. 
These smaller lines rest on trap supports to prevent 
vibration or misplacement and almost touch the glands 
at the stuffing boxes. 

This machine is kept in operation at all times, being 
serviced by the stabilizer operator, and the draft created 
by the suction is only strong enough to take the air 
and vapors gently from the pit. All of the suction lines 
are protected by wire gauze to prevent rags, used by 
the operators when wiping the units, and other objects 
from being drawn into the blades of the blower. The 
only attention the apparatus requires is an occasional 
oiling of the motor and blower bearings. 





Explosion-proof Motor and Blower 
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RIOR to 1926 most natural gas compressor insalla- 

tions served the dual purpose of gathering and de- 
livering gas. However, in recent years, with the advent 
of longer transmission lines, we have a situation 
where natural gas is not only compressed at field 
stations, but, to facilitate delivery of large volumes 
through pipe lines in some instances approximating 
one thousand miles in length, it is recompressed from 
As a result of this 


t 


arge one to aS many as nine times. 

‘oom evolution within the natural gas industry the com- 

will presssor station has become a factor of greater im- 

oint portance in many gas systems; the selection of equip- 

two ment requires more careful consideration; location 

rer and_ Spacing are factors; design and construction 
must be carefully executed and all operating details 


‘rete 
pit, arranged with a view of assuring continuity of opera- 
tion at a reasonable cost. It is with some of these 
features that this paper will deal. 
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SELECTION OF EQUIPMENT 

In the selection of equipment for any given condi- 
tions, ideas of engineers differ somewhat, yet in- 
stalled cost and month to month operating costs, 
together with reliability of operation, are the real 
influencing factors and should govern in every in- 
stance. Having these objectives in mind, if the prob- 
lem under consideration is one having to do with an 
average natural gas pipe line system where there is 
a wide variation between winter peak and summer 
minimum load conditions, the following impressions, 
based upon experiences and observations of the 
writer, have been found to be generally applicable: 

1. In the selection of equipment for small plants, 
where less than 500 horsepower is contemplated, the 
use of equipment so designed as to be practically 
self-contained has been found to be practicable. Em- 
ploying this type of,unit eliminates the necessity for 
separate auxiliaries and in many instances will per- 
mit of some saving in operating labor costs. 
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2. If the type of plant under consideration is one 
which will be called upon to meet the condition of 
widely varying seasonal demands for gas and the 
power requirement is such that it cannot be met by 
the installation of a single unit of small size, it is 
well to give consideration to the value of flexibility 
by employing two or more smaller units rather than 
one large one. This will furnish protection against 
the emergency of enforced shutdowns and more satis- 
factorily meet the varying demands for gas placed 
upon the plant. 


3. If care is used in the selection of the operating 
personnel and only trained men of proven ability and 
reliability are employed, it should only be necessary 
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This article is abstracted from a paper presented before 
the Natural Gas Department of the American Gas Associa- 
tion. 


to provide enough power to meet the peak condition 
imposed upon the plant. In this connection it may 
be said that manufacturers’ ratings are usually con- 
servative and most gas engines today are capable 
of carrying an overload for a considerable period of 
time. 

4. In the selection of compressor cylinders for use 
with equipment known to be conservatively rated, 
a cylinder diameter may be employed that will result 
in some overloading of the power end under maxi- 
mum load conditions, preferably not more than 10 
percent of the rated horsepower of the engine. This 
will permit better balancing of load conditions 
throughout the year and only require operation of 
the minimum amount of equipment during periods 
of light loads. 

5. Recent developments in the design of com- 
pressors have brought about the advent of plate and 
feather valves, interchangeable cylinder liners of dif- 
ferent diameters, and devices which permit varying 
the clearance volume. These are of proven value 
in meeting changing load conditions. 

6. To meet today’s exacting requirements of serv- 
ice, gas-engine equipment should combine the fea- 
tures of ruggedness, reliability, simplicity of design, 
and economy in operation. 


DESIGN AND CONSTRUCTION OF COMPRESSOR 
3 STATIONS 

It has often been said, that there are three princi- 
pal factors to consider in compressor station design. 
First of all, provide for plenty of good cooling water ; 
second, correct lubrication; and third, clean air for 
the power end and clean gas for the compressor end. 
If these are put into practical effect and care taken 
of the equipment, long years of good operation will 
result. 

While the ideas of engineers may seem to differ 
rather materially concerning details of design and 
construction, it has been the writer’s experience that 
the fundamentals do not differ greatly. Every con- 
struction engineer desires to effect an installation 
that will not only be creditable to him from the 
standpoint of appearance, but will also function per- 
fectly and continuously under any reasonable condi- 
tion imposed upon it. These objectives give rise to 
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the thought of offering some practical suggestions of 
believed proven value: 

1. Factors to be considered in the selection of a 
plant site include ample space for locating pipe lines 
and buildings, topographic conditions permitting 
proper drainage, a subsoil condition capable of with- 
standing the load to be imposed upon it and recogni- 
tion of the fact that an adequate water supply is 
important. 

2. All concrete materials used in foundation work 
should be clean and of good quality. 

3. All large engine foundations should carry steel 
reinforcing. 

4. In locating buildings and other facilities consid- 
eration should be given to the convenience of the 
personnel; the elimination so far as possible of all 
fire hazards and such provision for expansion as 
may be deemed advisable. 

5. In large plants main building foundation design 
providing for a full basement offers advantages that 
seem to justify the small additional cost entailed. 


6. The design of buildings incorporating adequate 
lighting and ventilating features makes for improved 
working conditions. 

%. A hand operated crane installed in the main 
building for the purpose of facilitating repairs gen- 
erally proves to be a good investment. 

8. The installation of valves in the suction and dis- 
charge lines at or near the property lines or at some 
considerable distance from the plant buildings for use 
in an emergency is recommended. 


9. In the construction of large diameter gas head- 
ers avoid placing them in too close proximity to the 
main compresssor buildings and employ small diame- 
ter pipe for compressor suction and discharge lines, 
making ample provision in the latter case for ex- 
pansion and contraction. 


10. The elimination of all joints of any kind or 
character in high-pressure gas lines located under the 
floor level of the compressor room has proved to be 
good practice. 


11. Even in rather isolated locations consideration 
may well be given to the elimination of dwellings for 
employees with the possible exception of one for 
the plant superintendent. The same applies to ma- 
chine shop equipment and any other extras not ac- 
tually required to meet the function that the plant 
is intended for. In short, build well but not too 
well; provide only those facilities necessary for the 
satisfactory operation of the plant and the result will 
be a lowered first cost and, undoubtedly, some later 
saving in operation and maintenance cost. 


OPERATION AND MAINTENANCE 
There are many problems incident to the proper 
operation and maintenance of a compressor station, 
regardless of its type, size, location or other physical 
features, but, without doubt, the one of principal 
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importance is the selection of men. This applies par- 
ticularly to the superintendent in charge and the 
engineers directing each shift. Proper qualifications 
should not only take into consideration a man’s ex- 
perience and past record as well as his intelligence 
and willingness to work, but should include the at- 
tributes of honesty and reliability, coupled with the 
ability to think clearly and act in an emergency. 
Confused thinking on the part of employees has no 
place in the operation of a compressor station. In- 
stances have been known where well designed and 
constructed plants containing the best equipment to 
be had, were, through carelessness and inefficiency 
on the part of the operators, allowed to get in such 
a condition within a period of four of five years that 
continuous operation of the equipment was impossi- 
ble, maintenance costs were excessive and the result- 
ing service most unsatisfactory. 

A water supply of good quality and ample 4‘an- 
tity is always a necessary adjunct to the operation 
of any power plant. This often becomes a matter 
of consequence with the average type of compressor 
station installation for the reason that the selection 
of a site is often influenced by line flow rather than 
proximity to a suitable water supply. As a result 
many installations are dependent upon wells, others 
upon running streams, and still others upon im- 
pounded water for plant purposes. 

Each source of water supply offers problems of 
some sort. A well supply is, in many areas, difficult 
to find in sufficient quantity to meet all require- 
ments, and, when present in ar ample amount, usual- 
ly has the disadvantage of excessive hardness with 
resulting scale forming qualities, unless water outlet 
temperatures are kept very low, which, of course, 
has the effect of lowered thermal efficiency of the 
prime mover. The lifting of well water from deep 
strata not only requires a power outlay, but involves 
the maintenance of pumping equipment. An inter- 
esting installation, which tends to overcome the 
mechanical difficulties encountered with the average 
deep well pumping equipment, utilizes gas lift. Gas 
to flow the well is taken from a line at sufficient 
pressure to start and continue the flow of water from 
the well. The commingled gas and water are dis- 
charged into a large closed separator, which is oper- 
ated under a pressure of several ounces; the water 
is trapped off and the gas, after separation from the 
water, is discharged into the low-pressure fuel line 
leading to the main engines. 

Water from a flowing stream where the flow is 
constant and of sufficient quantity to meet the needs 
of the plant is often preferred to any other source 
of supply. This, however, has its drawbacks and in- 
variably in addition to providing the required lines and 
pumping equipment entails an additional expenditure for 
strainers or preferably a settling basin for; the re- 
moval of debris and silt. 

Evaporation losses, seepage and the quantity of 
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ture has been found to be generally satisfactory for 





























tS extreme or maximum condition should receive con- compressor lubrication. 
oe sideration if it is necessary to impound water. In Merely providing lubricating oils of proper quality 
this connection a record of evaporation losses experi- does not assure successful operation as the constant 
a enced during the summer months of 1934 at a plant application of the lubricant to moving parts in the 
* near Louisburg, Kansas, is presented in the follow- proper quantity is most essential. The failure of the 
" ing tabulation and is offered for such value as it plant operator to observe this important feature by 
a may have in guiding those who are compelled to keeping filters, pumps and lubricators in good con- 
> 0 HH resort to the use of impounded water. dition, and by failure to maintain regular routine 
he inspection of oil feeds as well as the 
“ jee 2 faa Weis per condition of bearings, can result 
ncy *Mean atmospheric temperature 71.0° 83.2° 88.4° 84.6° disastrously, saat. enforced shut- 
uch | Mean coeonges dl erature te Pt = a" —— oe — alia. 
that Roti saaatile coviatatios toes tae 10.68” 11.81” 11.19” maintenance expenditures. 
od Average daily 24” 356” 381” 361” The handling of casinghead resi- 
ult- - From Kansas City, Missouri, United States Government Weather Bureau reports. due gas, which has been gathered 
under vacuum, before extraction of 
; A practice employed by many engineers in the the gasoline and a small amount of air infiltration has 
pe installation of circulating water pumps, where a cen- taken place, has been accompanied by difficulties 
HOM trifugal type is used, is to locate the pump so that hitherto unknown in the natural gas industry. This 
ag the suction line will be flooded and thereby avoid residual gas frequently varies considerably in calor- 
— the difficulties usually encountered where water has_ ific value, and usually requires some stabilization 
OR to be lifted some distance. This minimizes required before it is suitable for domestic use. If the oxygen 
han attention to water pumps, and gives better assurance content is appreciable and water in a liquid state is 
sult of a continuous supply of water for cooling purposes. present in the pipe lines leading to the compressor 
a The use of a single grade of lubricating oil gen- station, we have a condition which results in internal 
as erally will suffice for small plants. This needs to corrosion and the finely divided iron oxide thus 
have enough body to provide satisfactory cylinder formed has been the source of a lot of annoyance, 
of lubrication and still have a sufficiently low-cold test causing valve leakage, making lubrication ineffective, 
“ult to permit of free flowing for bearing lubrication in often resulting in breakage, and invariably causing 
oe cold weather. A large plant will justify the use of lowered volumetric efficiency. Either the elimina- 
1al- two grades of lubricating oil, one for power-cylinder tion of the water in the pipe line or the oxygen in 
ith lubrication and the other for general purposes. There the gas will relieve this trouble. The former is 
‘let are many oils offered to the trade, and, while climatic accomplished by dehydration through the use of re- 
ise, or other conditions may sometimes govern their se- frigeration. However, the removal of oxygen be- 
the lection, the two oils of the following specifications comes a complicated and expensive process involv- 
a have been found to meet satisfactorily all reasonable ing partial oxidation. 
= requirements of both single and double acting gas Where dust is present in a pipe line, whether it 
a engines. originates from this or other sources, it appears that 
the the best means of protecting plant 
Be equipment can be provided by the 
- ; a ee ee ‘e Pour Color _ installation of a dust separator. 
ant Gravity Carbon Min. Min. 100 210 Point (Max.) 
: Leakage—that ever present buga- 
m : b ; ‘ x a I : : 
ios (Bearing lubricating’ 260 48 418. 7 300400 35k Se, 0 Me eee ee 
property—should not be overlooked 
e at compressor stations. Because of 
7 In the average compressor station, where single- or the multiplicity of valves, connections, stuffing boxes, 
he twin-tandem, double-acting engines are employed et cetera, required in every installation, stations become 
~ and two grades of lubricants are used, it will be a fertile source for this sort of thing. Within the last 
) found that the cylinder oil dropping from the rods few years through the efforts of the United States Bu- 
. commingles with the lighter oil and after a time reau of Mines a standard method of determining 
as the latter tends to become heavy and unfit for use. leakage rates in pipe lines has been devised. Many 
— As a means of overcoming this condition, particular- operating companies have adopted this method and 
4 ly during winter periods and for the further purpose surprising results have been obtained in the way of 
r of gradually replenishing the filter stock with new accomplishing reduced gas leakage. This applies 
"a oil, a plan is often followed whereby compressor- particularly to new construction and it is now con- 
aa cylinder lubrication is supplied by oil taken directly sidered a poor result, if, following completion, a test 
f from the filter. This practice permits adding new oil does not reflect an actual leakage rate of consid- 
‘ to the filter system from time to time and this mix- erably less than 50 M cubic feet per year per mile 
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M.1.P = 61.4 LBS. 
COp = 10.6 PERCENT 

















M.I.P = 65.9 LBS. | 
COp = 8.8 PERCENT 





















M.1.P. = 48.62 LBS. 
COp * 7.3 PERCENT 














Gas Engine Indicator Cards, showing the variation of power 

developed from a fixed quanaity of fuel gas and various 

air-gas mixtures—air varied to obtain various percentages 
of CO, in exhaust. 


of three-inch pipe at 100 pounds pressure per square 
inch. This practical method should occasionally be 
applied to compressor station piping, as doubtless the 
results in many instances would be astounding. 

In the Mid-Continent, as well as some other sec- 
tions of the country, the dust problem is by no means 
confined to the gas flowing through the lines. Ina 
large area extending from the Dakotas to western 
Texas dust storms of increasing severity and fre- 
quency have become a major problem in the opera- 
tion of compressor stations. 

If a compressor station is located in an area sub- 
jected to these visitations, three separate problems 
are presented: (a) cleaning of the air entering the 
power cylinders, (b) the prevention of a sand deposit 
in and upon bearings or other wearing parts, and (c) 
its elimination from the interior of the buildings in 
the interest of cleanliness. This situation, as it ap- 
plies to western Kansas, parts of Oklahoma, and the 
Texas Panhandle, is a serious one and, if means of 
successfully combating the effects of these sand 
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storms are not found, the result will be increased 
expenditures for maintenance and possible difficulty 
in maintaining service. Some form of filter, mechani- 
cally driven or stationary, installed on the free air 
intake to power cylinders, will give assurance of 
clean air. The second problem seems more difficult 
to solve. In one instance screen over a supporting 
frame work has been placed over cross head guides, 
These improvised housings are covered with canvas 
during the storm periods. This proves reasonably 
effective but has the disadvantage of complicating 
routine inspection, if the equipment must be in serv- 
ice during the period the storm prevails. So far as 
known to the writer no satisfactory solution of the 
third problem has been found and the whole subject 
matter is presented with the hope of inviting discus- 
sion leading to helpful suggestions. 

Mention may well be made of the value which 
should result from the regular use of an engine indi- 
cator as a guide to engine performance and an aid 
in securing greatest economy in the operation of a 
compressor station. Gas engines are very sensitive 
to variations in mixture conditions and, since the 
indicator provides a graphic picture of what takes 
place in a power or compressor cylinder, its use by 
an experienced operator affords the means of effect- 
ing economies. The results of several carbon diox- 
ide determinations, made from exhaust gas samples 
taken coincident with indicator cards, are presented 
for the purpose of showing the sensitivity of a gas 
engine power cylinder to mixture variations and the 
power loss resulting from an improper mixture. It 
is of interest to note that, with the load condition 
reflected by these cards, the exhaust gas analyses 
indicate the optimum percentage of CO, to be ap- 
proximately nine percent. 

In conclusion I wish to reemphasize the belief 
that the type of man on the job, from superintendent 
to oiler, has more to do with the solving of prob- 
lems and the resultant successful operation of a com- 
pressor station than any other one thing. If he is 
the right kind of person, the little things about the 
plant will receive attention before they become big 
things involving expensive replacement; a neat, 
clean, and orderly existence will be made effective 
applying to the condition of the buildings, grounds 
and equipment alike; good housekeeping will prove 
profitable and the entire plant personnel will be 
content and happy in its work, even though the 
plant may be far removed from a center of popu- 
lation. 
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(Continued from Page 2.) 

Trusty ... A ruling dignitary in Siam 
wished colored asphalt paving material, 
so Casmite Oil Company in Califor- 
nia prepared the red and the green prod- 
ucts for paving the garden. walks at 
the potentate’s summer home, and the op- 
eration and design of this asphalt produc- 
ing plant will be described ... And there 
will be more. 


And the March issue is going to be a 
nice surprise, and it is promised right 
now that it will prove to be an issue of 
The Refiner which will be much read, 
much used, and carefully preserved for 
future reference. 


Standard to Appeal Cracking 
Patent Litigation Decision 


Ey December 11, 1934, Federal Judge 

John P. Barnes handed down at Chi- 
cago the decision that Globe Oil & Refin- 
ing Company did not infringe two patents 
of Standard Oil Company (Indiana), and 
further, that these patents were invalid in 
view of the prior art. 

The patents in suit were the Lewis and 
Cooke patent which covered the use of a 
“bubble tower” directly connected to the 
cracking unit, and the Shaeffer and 
Brown patent which covered generally the 
cracking apparatus used by Globe Oil & 
Refining Company at its Lamont, IlIlinois, 
refinery. The suit was tried before Judge 
Barnes in the spring of 1934. 

Standard Oil Company (Indiana) con- 
ducted the first commercial oil cracking 
operation at its Whiting, Indiana, refinery 
in 1912-1913 and has a large number 
of patents covering cracking processes: 
Through the course of the years practical- 
ly all of the oil companies operating 
cracking processes have purchased licenses 
under Standard’s patents, which include 
not only the patents held invalid by Judge 
Barnes but numerous other patents. How- 
ever, certain refiners of recent years have 
purchased from Winkler-Koch Engineer- 
ing Company and have operated cracking 
units without purchasing licenses; and the 
Globe unit in question was one of that 
group. 

Judge Barnes adopted the findings of 
fact and conclusions of law submitted by 
the defendant in toto. It is certain that 
Standard Oil Company will appeal. 

In passing, it may be remarked that 
Universal Oil Products Company of Chi- 
cago and New York recently sustained 
one of its patents against a cracking unit 
of the same type operated by the Root 
Refining Company, and this case is now 
also on appeal. A case involving a charge 
of infringement of patents held by Gas- 
oline Products Company of New York by 
a refinery employing the same general 
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type of cracking process was recently 
tried at Santa Fe, New Mexico, before 
Judge Bratton, former United States 
senator from New Mexico. No decision 
has yet been handed down in this case. 


Crude Production 
Allowable Increased 


N increase in the national daily allow- 
able crude oil production, effective as 
of Monday, December 17, for the balance 
of December and for the month of Janu- 
ary was announced December 18 by Oil 
Administrator Harold L. Ickes. The in- 
crease aggregated 153,300 barrels and was 
spread among the producing states. The 
total for the balance of December and for 
January was placed at 2,460,300 barrels 
daily, as compared with 2,307,000 for the 
first 16 days of December. 
Technical experts of the Bureau of 
Mines recommended the increase to 


the administrator so that sufficient 





Conventions 


S. A. E. Society of Automotive Engi- 
neers, will hold its annual meeting at 
the Book Cadillac Hotel, Detroit, Janu- 
ary 14 to 18. 

A. I. M. E. American Institute of 
Mining and Metallurgical Engineers, 
Petroleum Division, will hold its an- 
nual meeting in the Engineering Build- 
ing, 29 West 39th Street, New York, 
on February 18, 19, 20 and 21. 

I. M. I. S. On the last day, Febru- 
ary 21 of the A. I. M. E. meeting will 
be a joint symposium on the use of 
metals in the petroleum industry held 
in conjunction with the Institute of 
Metals, Iron and Steel. 

A. C. S. Beginning April 22, Amer- 
ican Chemical Society will hold its 
semi-annual meeting in New York City. 

N. G. A. May 1, 2, 3, Natural Gaso- 
line Association of America will hold 
its annual meeting at the Tulsa Hotel, 
Tulsa, Oklahoma. 

A. I. C. E. Early in May American 
Institute of Chemical Engineers will 
meet for its semi-annual convention in 
Wilmington, Delaware. 


A. P. I. American Petivleum Insti- 

tute will hold its fifth mid-year meet- 
ing in the Mayo Hotel, in Tulsa, May 
14, 15, 16. 
P. G. C. O. A. Pennsylvania Grade 
Crude Oil Association plans to hold its 
annual convention at State College, 
Pennsylvania, June 20 and 21. 

A. S. T. M. American Society for 
Testing Materials annual meeting is 
scheduled for June 24 to 28 at the 
Book Cadillac Hotel, Detroit, Michigan. 
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gasoline could be made to _ bring 
gas line inventories up to the necessary 
economic levels for the next few weeks. 
In addition, they recommended that the 
amount of crude necessary be taken from 
daily production, instead of from storage. 


The largest increase was to Texas, 
which received a raise of 65,500 barrels 
from 941,300. Oklahoma was second with 
an increase of 37,700 barrels from 451,600, 
and California was third, with an increase 
of 17,100 barrels from 456,800. The dis- 
tribution among the other states: Kansas, 
increased 13,200 from 123,900; Louisiana, 
increased 5700 from 94,000; Colorado, 
raised 500 from 3000; Montana, raised 
1300 from 8000; New Mexico, raised 3900 
from 45,900; Wyoming, increased 3100 
from 32,600; Arkansas, increased 2000 
from 29,000; Michigan, up 200 from 27,- 
900; Pennsylvania, up 500 from 35,000; 
Ohio, up 200 from 11,500; Kentucky, up 
2300 from 11,700; Indiana, up 100 from 
2100. Illinois, New York and West Vir- 
ginia remained unchanged at 11,700; 10,- 
000 and 11,000, respectively. 


Gasoline Quota 
For January 


HE allowed production of gasoline by 

refinery districts (including the pro- 
duction of straight run and cracked gas- 
oline and the natural gasoline blended 
therewith either at refineries or terminals) 
has been determined, in accordance with 
Section 3, Article ITV of the Code, to be, 
for the month of January, 1935, as fol- 
lows: 


Amount 

District (42 Gal. Bbls.) 
1 Rast Coast... 5 4s 5,510,000 
2: Appatechiam . so... + fc idase 1,517,000 
3. Indiana-Illinois-Kentucky ... 5,453,000 
4. Oklahoma-Kansas-Missouri . 4,977,000 
5. Texas: 

(a) Inland Texas ... 2.5.5... 2,266,000 

(b) Texas Gulf Coast ...... 6,963,000 

(c) Egat Tees: oo ce ean oes 468,000 


6. Louisiana-Arkansas 
(a) Louisiana Gulf Coast (in 
cluding Alabama) ...... 1,264,000 
(b) North Louisiana-Arkansas 


(including Mississippi) .. 708,000 

7. Rocky Mountain ............ 750,000 
8, California. 305 aa 4,874,000 
Total United States ......... 34,750,000 


A.S.T.M. Tentative 
Standards 


Beat publication issued each year by 

the American Society for Testing Ma- 
terials is the only volume containing all of 
the A.S.T.M. tentative specifications, 


methods of test and definitions of terms 
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covering engineering materials and the 
allied testing field. These tentative stand- 
ards, issued as proposed standards, em- 
bodying the latest thoughts and practices, 
find important applications throughout in- 
dustry. 

The 1934 edition of the Book (1250 
pp.) contains 236 tentative standards. Of 
these 48 are included for the first time, 
while some 60 were revised this year and 
are given in their latest approved form. 
A general classification of the items, with 
the number in each group follows: 


PS Seer) fer ere 25 

Non-ferrous metals ................. 25 

Cementitious, ceramic, concrete and 
masonry materials ................. 48 


Paints, varnishes, lacquers and paint 
materials; waterproofing and roof- 


RE SES TE 30 
Petroleum products and lubricants.... 13 
SE NOTEMED Soe ccc ccceessccesss 31 
Rubber products; textile materials; 

electrical insulating materials....... 42 
Miscellaneous materials and general 

MIN ig Puy ues oo oe cae soe 22 


New Tentative Standards 


New tentative specifications published 
for the first time in 1934 cover the fol- 
lowing ferrous and non-ferrous mate- 
rials: Electric-fusion-welded steel pipe for 
high-temperature and high-pressure serv- 
ice ; alloy-steel castings for valves, flanges 
and.. fittings for service. at temperatures 
from 750.to. 1100° F., and for the same 
temperature range, seamless alloy-steel 
pipe; sheet-copper silicon alloy; copper- 
silicon. alloy rods, bars and shapes, and 
plates and sheets; also, magnesium-base 
alloy ingot for remelting, and magnesium- 
base alloy die castings. 

In the cementitious, ceramic and mason- 
ry field new standards cover portland 
cement mortars (compressive strength 
test), sodium silicate for curing concrete, 
ground fire clay, refractories for the con- 
struction of incinerators and structural 
clay tile (sampling and testing.) 

Other specifications which have been 
included for the first time cover such 
important materials as fuel oils; various 
types of emulsified asphalts; woolen and 
worsted yarns; titanium barium pigment; 
titanium calcium pigment; zinc sulfide 
and high-zinc sulfide lithopone; insulated 
wire and cable (class A, 30 percent 
Hevea rubber compound); vulcanized 
rubber (test for compression set); rub- 
ber compounds (test for abrasion resist- 
ance; creosote and creosote coal-tar solu- 
tion. 


Revised Tentative Standards 


Extensive revisions have been incorpo- 
rated in the requirements for cold-rolled 
strip steel; black and hot-dipped zinc- 
coated welded and seamless steel pipe for 
ordinary uses; reinforced and non-rein- 
forced concrete sewer pipe; timber piles; 
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friction tape for general electrical use; 
and grease wool and allied fibers. 

In addition to the 236 A.S.T.M. tenta- 
tive standards, the 1934 Book of Tenta- 
tive Standards includes all proposed re- 
visions of standards, which are published 
to elicit criticism before final adoption. 
Changes in 60 standards have been pro- 
posed. 


To facilitate the use of the book a com- 
plete subject index has been included, list- 
ing items under the materials and sub- 
jects to which they apply; and two tables 
of contents are given, one listing the 
standards in the order they appear 
grouped under general subjects) and the 
second listing the items in numeric se- 
quence of serial designations. 


Copies in cloth binding at $8.00 each, or 
in heavy paper cover, $7.00, can be ob- 
tained from A.S.T.M. Headquarters, 260 
S. Broad Street, Philadelphia, Pa. 


Use of Metals in 
The Petroleum Industry 


 eneciadabuaae engineers and technolo- 


gists have been invited to attend a joint 
symposium on “The Use of Metals in 
the Petroleum Industry” to be held Janu- 
ary 21, by the Institute of Metals, Iron 
and Steel and the petroleum division of 
the American Institute of Mining and 
Metallurgical Engineers. Sessions will 
convene in the Engineering Societies 
Building at 29 West 39th Street, New 
York: on the last day of the A.I.M.E 
annual meeting, which is scheduled for 
February 18 to 21. Papers on the fol- 
lowing subjects will be presented: heat 
resisting alloys, heat interchangers and 
condensers, refinery pumps, sucker rods. 
and developments in pipe and tube prod- 
ucts. 


Natural Gasoline Plants 
In the United States 


HE Bureau of Mines is distributing 

Information Circular 6808, “Natural 
Gasoline Plants in the United States, 
January 1, 1934,” which is available from 
the Section of Publications of the Bureau 
at Washington, D. C. The circular re- 
views briefly the history of gasoline plant 
construction and operation activity during 
recent years. The list includes all plants 
reporting to the Bureau arranged by state 
in alphabetic sequence. There is reported 
a total of 741 operating plants with 128 
shut down, making a total of 869 plants in 
this country. The total capacity is given 
as 10,860,000 gallons daily, of which 9,- 
181,000 gallons capacity is operating and 
879,000 gallons capacity shut down. The 
listings include name of company, status, 
location, daily capacity in gallons and type 
cf plant installed. 


Report on the Use of Tin 
Compounds in Lubricants 


VALUABLE property of tin com- 
pounds is described by Dr. E. W. L. 
Mardles in a publication recently issued 
by the Internation Tin Research and 
Development Council. The deterioration 
of oils used for engine lubrication is due 


mainly to oxidation, which causes the for- { 


mation of sludge, and is accelerated by 
copper, iron, and certain other metals, 
Tin and its compounds, on the other hand, 
are reported to be effective in inhibiting 
sludge formation. In the publication, 
“The Beneficial Use of Tin Compounds in 
Lubricants,” a series of graphs show how 
the addition of such compounds as tin 
oleate or tin tetraphenyl to the oil re- 
duces the amount of oxidation and the 
viscosity rise on prolonged heating. The 
publication is presented through permis- 
sion of the Air Ministry of Great Britain. 
Copies of this booklet may be obtained 
by writing L. J. Travener, U. S. Tin Re- 
search and Development Committee, 149 
Broadway, New York, N. Y. 


South Louisiana Crude 


Analyzed in Bureau Report 
J. OR several years the Bureau of Mines 

has been conducting an investigation 
of crude petroleum from producing fields 
in the United States and the western 
hemisphere and has published a series of 
valuable reports on these fields. The most 
recent covers the 14 fields in 10 parishes 
in the Louisiana Gulf Coast area and 
analyses of these crudes are incorporated 
in Bulletin R. I. 3253, available gratis 
from the Section of Publications, Bureau 
of Mines, Washington, D. C. The report 
covers 26 analyses, including eight crude 
oils of naphthenic bases, eight which are 
classed as naphthene-intermediate base 
and 10 determined as intermediate. The 
customary Hempel distillation analysis 
method is followed. 


New Bureau of Mines 


Petroleum Industry Film 
 ardbecauenabans industry operations, 


from the location of oil-bearing sands 
through the drilling of wells, production 
and storage of oil, transportation, refin- 
ing and marketing, are shown in a four- 
reel silent motion picture prepared by the 
U. S. Bureau of Mines in cooperation 
with an oil producing company. 

The film, “Petroleum—the Liquid Min- 
eral,” was photographed at refineries, pipe 
line systems, natural gas plants, and on 
oil tank farms. Essential operations are 
supplemented by animated drawings. 

The film is available from the Pitts- 
burgh Experiment Station, U. S. Bureau 
of Mines, Pittsburgh, Pa., without charge, 
in either the 16 or the 35 millimeter size 
The exhibitor pays transportation charges 
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a API-ASME Code for 
ts Unfired Pressure Vessels 


-om- HE pressure-vessel problems of the 

LL petroleum industry, particularly in A C) K 2 
sued petroleum refining where relatively ( ; 2 ba aa 
and high pressures, high temperatures, and /’. : ; 


ation severe corrosion are frequently met, 
due are such as to require special considera- 


for- § tion. In order to provide a uniform ' 
1 by basis for the construction and main- 

tale tenance of unfired vessels used in this 

and, fm field, and at the same time not to dis- : 

iting turb the uniformity brought about by 

tion, the codes developed by the ASME 

ds in Boiler Code Committee, a joint com- : 


how mittee of the American Petroleum In- 
> tin stitute and The American Society of 
re- Mechanical Engineers was organized. 
the This Joint API-ASME Committee on 
The f/m Unfired Pressure Vessels has now com- 
mis- pleted the first edition of the API- _fo r severe 
tain. ASME Code for Unfired Pressure Ves- - ~ 
ined sels for Petroleum Liquids and Gases Oo il se rvice 
Re- which can be obtained from The 
149 American Society of Mechanical Engi- Garlock 7021 High Pressure Com- 
neers, 29 West 39th Street, New York. pressed Asbestos Sheet Packing takes 
The code covers the design, con- all the punishment of severe refinery 
struction, inspection and repair of un- service without a whimper! Extreme 
ort fired pressure vessels for petroleum pressures and extreme temperatures are 
rindi liquids and gases for metal tempera- all in the day’s work for this specially 
ties tures not over 1000°F and for gage developed sheet. 


pressures above 15 lb. per sq. in. It 








ields apg ' ‘ ] j 
is divided into five sections as follows: If you are not using Garlock 7021, 

tern ! place an order now and try it out on 
s of \ —Design and Construction of Fus- any job in your refinery on which com- 
nost ion-Welded Vessels. pressed asbestos gaskets are being used. 
shes & R—Design and Construction of Riv- Learn for yourself how long this_ out- 
and eted Vessels. standing sheet packing will last in com- 
‘ated ‘ j ? " A : 
wee F—Design and _ Construction of parison with other sheets. 
ratis " ( . ; 

Seamless Forged Vessels (in course of 
reall ; 

' preparation.) THE GARLOCK PACKING CO. 

‘por : : 
rude I—Inspection, Repair and Allowable PALMYRA, N. Y. 
are Working Pressure of Vessels in Serv- Tulsa, Okla. Houston, Texas. Los Angeles, Cal. 
base ice. In Canada: The Garlock Packing Co. of Canada, 
S : c 6 o. s Ltd., Montreal, Que. 
The S—Material and Other Specifications. 
lysis A special feature of the Joint Code 

that merits emphasis is its inspection 

section and its requirement for chang- 

ing operating conditions to keep stress- 
1 es at or below those for which the 
‘ons, vessel is designed or, as an alternative, 
anil removing the vessel from service. It 
tick is obvious, therefore, that the code 


irae Should be used as a whole and that 
oul vessels constructed in accordance with . Ni bg i N 





- the the construction sections should be 
tics regularly inspected in accordance with 

the inspection section. Welded Steel Floats 
ver _ Attention should be called to the Chromium Plated 
pipe fact that the ASME Boiler Code, Sec- d 
1 on tion VIII, dealing with unfired pres- _ 
are sure vessels has been adopted as- the S i S | | 

law governing the construction of cer- tainless tee F oats 
itts- tain vessels of this type in several Good for pressures up to 2000 Ibs. Round sizes 3” to 12” in stock. 
reall States and that consequently vessels Write for Bulletin No. 431. Inquiries on special floats solicited. 
rge, within the scope of this section for use 





a in these states must be built in accord- 
Se Bones eith the Beller Cole rates ‘the W.HLNIGHOLSON & CO. 157 Oregon St. WILKES-BARRE, PENNA. 
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Joint Code does not have such a legal 
status. 

It is anticipated that many questions 
will arise with respect to the meaning 
of parts of the code, and also as to the 
scope of its application. These ques- 
tions should be referred to the joint 
committee whose secretary is R. P. 
Anderson, 50 West 50th Street, New 
York. Suggestions for improvement 
will also be welcomed. 


Gauging Bulletin 


Te provide natural gasoline manu- 
facturers and consumers with com- 
prehensive information on the storing 
and gauging of natural gasoline, the 
California Natural Gasoline Associa- 
tion announces the publication of Bul- 
letin TS-341, “Tentative Standard 
Method for Gauging Natural Gasoline 
in Pressure Storage.” Scheduled for 
adoption soon as a standard procedure 
by the American Petroleum Institute, 
the 4l-page bulletin represents the re- 
sults of a cooperative study by nine 
major natural gasoline producers on 
the Pacific Coast. The work was co- 
ordinated through a committee headed 
by R. R. Crippon of the Gasoline Di- 
vision of The Texas Company, Cali- 
fornia. 

Compiled to be of direct use to plant 


operators and gaugers, as well as engi- 
neers, the bulletin provides the details 
essential to preparing a tank for trans- 
fer, the accurate determination of high 
and low gauges, and the placing of the 
tank on the line. Complete procedures 
are included for taking samples and 
making the necessary tests incidental 
to accurate measurement. An abridged 
table of volume correction factors for 
temperature is given which covers the 
gravity range of 51° to 89° A. P. L,, 
over the temperature range 0° to 125°F. 
A suggested form for recording desired 
data on tank shipments is also included. 

Sampling methods include procedures 
for obtaining representative samples at 
tank pressure in standardized pressure 
sample containers. Sampling at atmos- 
pheric pressure is also covered. Spe- 
cific gravity determination includes an 
abridgment of A. S. T. M. method 
D287-33 to permit the use of the Chain- 
omatic specific gravity balance. A 
novel gravity testing device, fitted per- 
manently into the piping system of a 
tank, is described. 

Although the scope of the bulletin 
does not include the engineering as- 
pects of tank design and construction, 
specifications for accessories used in 
measurement are presented to encour- 
age standardized safe practices. Among 
the many specifications are included 








Roto Combination Head and 
Universal Joint. 





ROTO TUBE CLEANERS 
built for Oil Still Tubes, 3” I.D. and up 





Roto Special 6-way Drill Head and 
Universal Joint. 


THE ROTO COMPANY 


Sussex Avenue and Newark St., Newark, N. J. 
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maximum gauge glass length, auto- @ 


matic closing gauge fittings, valves, 
and minimum size of pipe connections, 
Strapping data are given. 

Supplementary to A. P. I. Code No. 
25, the bulletin should find a wide dis- 
tribution. Copies can be_ obtained 
through the C. N. G. A. Secretary, 1217 
Associated Realty Building, Los Ange- 
les, California, 25 cents postpaid. 


Handbook of Butane- 
Propane Gases 


HE Second Edition of the Hand- 

book of Butane-Propane Gases 
covers changes in practice and new 
developments in the industry during 
the past two years. New contents of 
the second edition include subject mat- 
ter on such significant phases, not 
covered in the first edition, as the use 
of liquefied petroleum gases in internal 
combustion engines, design and instal- 
lation of storage facilities for these 
gases, engineering data on the lower 
olefins, manufacture of liquefied pe- 
troleum gases at refineries, and the 
competitive position of these gases. 

In view of changing practice, several 
of the original chapters have been com- 
pletely rewritten. Among these are 
the sections on central plants, appliance 
testing and utilization, and bottled gas 
distribution. 

Other important additions include ta- 
bles on volume correction factors ex- 
tending through the propane range, 
charts on properties of commercial 
mixtures, bibliography additions cover- 
ing the extensive literature of the past 
two years. The revised central plant 
directory lists the permanent construc- 
tion camp plants as well as new towns 
now served. Foreign activity in butane- 
propane manufacture and sale is also 
covered in the new handbook. 

The new edition is considerably 
larger than the original one, containing 
upwards of 400 9 by 12-inch pages and 
several score new illustrations. Basic 
reference material from the first edition 
is retained in the new issue. 

The Handbook of Butane-Propane 
Gases can be secured through the Book 
Department, Gulf Publishing Company, 
P. O. Box 2811, Houston, Texas, price 
$5.00. 


Correction 


With reference to the article on “Im- 
proved Motor Oils” by Otto, Miller, 
Blackwood and Davis, reprinted on page 
411 of the November, 1934, issue of the 
REFINER & NATURAL GASOLINE MANUFAC 
TURER, an error of considerable im 
portance occurred. 

On page 417, just below Table 3, por- 
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tions of two paragraphs were omitted in 
transcribing the article, with the result 
that the statements as they appear on that 
page are entirely different from the state- 
ments originally made by the authors. 

The statements appearing on page 417 
are as follows: “Their flash points and 
distillation curves are naturally lower than 
for the equivalent grade mineral oils; but 
by choice of base which are generally of 
a stringy nature, and are unstable to heat- 
ing and to oxidation on account of the 
highly unsaturated character of the rub- 
ber.” 

The correct statements as they original- 
ly appeared in preprint issued by the 
American Petroleum Institute are as fol- 
lows: “Their flash points and distillation 
curves are naturally lower than for the 
equivalent grade mineral oils; but by 
choice of base stocks of proper viscosity, 
viscosity-indes, and flash-point character- 
istics, entirely satisfactory blends can be 
made. 

“These blends should not be confused 
with soap-thickened oils or other similar 
blends. Neither should they be classed 
with mineral-oil blends containing rubber 
—which are generally of a stringy nature, 
and are unstable to heating and to oxida- 
tion on account of the highly unsaturated 
character of the rubber.” 


Extension Course in 
Natural Gas Offered 


HE University of Kansas and the 

American Gas Association have avail- 
able a home course of study on natural 
gas. The course covers all phases of nat- 
ural gas operation from the general con- 
siderations of chemistry and physics and 
the origin of gas and oil, through all of 
the steps of production, transmission, dis- 
tribution, to and including utilization. 
Students are supplied with a text “Natural 
Gas” in two volumes writterr especially 
for the course. The chapters or assign- 
ments divide the course into 27 lessons. 
Students are expected to complete at least 
one lesson a month, but if desired may 
send in lessons at shorter intervals. Upon 
Satisfactory completion of the course a 
certificate is issued. 

Although the course does not provide 
credit toward any university degree, it 
may be regarded as work equivalent to 
that which would be required in a five- 
or six-hour course in engineering. En- 
rollments will be accepted at any time. 
Application blanks and further informa- 
tion can be obtained either from the ex- 
tension division, The University of Kan- 
Sas, Lawrence, Kansas, or Kurwin R. 
Boyes, secretary, American Gas Associa- 


tion, 420 Lexington Avenue, New York. 


Institute Committee on 
Water Transport 


REATION of a Central Committee 

on Tanker and Barge Transporta- 
tion to consider subjects relating to 
the transportation of petroleum and 
its products by these means has been 
announced by the American Petroleum 
Institute. 

J. Howard Pew, Sun Oil Company, 
Philadelphia, who represents the ship- 
ping group on the institute’s board of 
directors, has been invited to be chair- 
man ex-officio, it was said by Execu- 
tive Vice President W. R. Boyd, Jr., 


who explained that organization of the 
committee was authorized by the insti- 
tute’s executive committee. 


R. F. Hand, Standard Shipping Com- 
pany, New York, has been invited to 
become vice chairman, and D. V. 
Stroop, institute staff engineer, will be 
secretary. Members of the committee, 
which will hold an organization meet- 
ing shortly, are: 

J. V. Blake, The Pure Oil Steamship 
Company, New York; William Ground- 
water, Union Oil Company, Los An- 
geles; A. M. Kelley, Richfield Oil Com- 
pany, Los Angeles; R. K. Kelly, Tide 
Water Oil Company, New York; James 
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REFINERY MOTORS 
Assure Safety, Economy, Dependability 


HEE are some of the reasons why G-E totally enclosed, fan- 
cooled motors for Class I, Group D, locations are safe, eco- 
nomical, and able to stay longer on the job: 


Strong, reénforced housings safely withstand internal explosions 


One-piece, cast-aluminum rotors, carefully ground and balanced to eliminate 
vibration and maintain uniform air gap 


Cartridge-type ball bearings sealed in grease for protection against dust and 


moisture 


Motor cooled by air, fan-forced through ample passageways 


Underwriters’ Laboratories label; motors are tested and listed for Class I, 
Group D, locations as defined by the National Electric Code 


Write for publication GEA-1716 on explosion-proof motors and 
control. Address the nearest G-E office, or General Electric, Dept. 


6A-201, Schenectady, N. Y. 
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Kennedy, Gulf Refining Company, New 
York; J. J. Maguire, Socony-Vacuum 
Oil Company, New York; T. Rieber, 
The Texas Company, New York; J. 
K. Robison, Sinclair Navigation Com- 
pany, New York; J. C. Rohlfs, Stand- 
ard Oil Company of California, San 
Francisco; Chris Storey, Cities Service 
Transportation Company, New York; 
R. C. Tuttle, The Atlantic Refining 

Philadelphia; A. O. Woll, 
Petroleum Corporation, Los 


Company, 
General 


Angeles; and G. D. Zeh, Associated Oil 
Company, San Francisco. 


I A oe _ — 


Gard Addresses 
C.N.G.A. Meeting 


PEAKING before the December 
meeting of the California Natural 
Gasoline Association, C. D. Gard of 
Union Oil Company read a paper on 
“Natural Gasoline Measurement with a 
Displacement Meter.” 
tion dealt with a new metering device 


The _ presenta- 


for measuring large volumes of natural 
gasoline without recourse to gauging 
Well illus- 
trated, the paper revealed how the me- 


or orifice meter reading. 


ter should be calibrated and lubricated. 





NC=-5 METAL 


HEAT RESISTANCE—Not effected by heat up 





® to 2,200°F. 





2 ACID RESISTANCE—The equal of any metal 
* 


except Platinum. 


HARDNESS—Up to 700 Brinell without Heat- 





¢ Treating. 


MACHINABILITY—Machinable, without grind- 
e ing, up to 550 Brinell. 





TENSILE STRENGTH—835,000 pounds per square 





PRICE—Considerably less than other comparable 


e alloys. 


USES—Any place where Heat, Acidity or Erosion 


® are present. 


SERVICE—Available in “Rough” or “Finished” 


3 
4 
oT 
6 
fi 
O 


e forms to order. 


“Pick out a tough Spot and let NC-5 Lick it’’ 


F. H. MALONEY & COMPANY 


4 PRESTON AVENUE 


HOUSTON, TEXAS 


DISTRIBUTORS: 


McGREGOR ENGINEERING CO. 
MIDCO BUILDING 
TULSA, OKLA. 


OIL SPECIALTIES CO. 


SHREVEPORT, LA. 


P. O. DAVANT 
1205 MAURY STREET 
HOUSTON, TEXAS 


BOX 1515 


Originators “K&M” Bakelite Valves and Non-Scoring Piston Rings 


The scope of its application was com- 
pared to that of the orifice meter. 

On the same program, H. M. Stilley 
of Firestone Tire & Rubber Company 
discussed rbber in its application to 
tires, as well as to the manufacture of 
gaskets and hose for the petroleum in- 
dustry. 

Printed copies of these papers, to- 
gether with a stenotyped transcription 
of the floor discussion, are available 
to non-members for 50 cents postpaid, 
through the secretary, 1217 Associated 
Realty Building, Los Angeles. 


Dr. Curme Is 
Presented Perkin Medal 


HE Perkin Medal of the Society of 

Chemical Industry, a distinguished 
honor among chemists, was presented 
January 11, to Dr. George O. Curme, 
Jr. of Carbide & Carbon Chemicals 
Corporation. The occasion was a joint 
meeting of the Society of Chemical In- 
dustry, the American Chemical So- 
ciety, the Electrochemical Society and 
the Societe de Chimie Industrielle, held 
at The Chemists’ Club, 52 east 41st 
Street, New York City. 

The award of the medal was made 
several months ago by a committee 
representing five national chemical so- 
cieties. This medal is awarded an- 
nually fer valuable work in applied 
chemistry and Dr. Curme was chosen 
for his work on the development of 
commercial processes for synthesis of 
aliphatic organic compounds such as 
alcohol, acetone and ethylene glycol. 

The first speaker on the program of 
the meeting was Dr. E. R. Weidlein 
of Mellon Institute who outlined Dr. 
Curme’s accomplishments. Presentation 
of the medal followed, Dr. Marston T. 
Bogert of Columbia University, a past 
president of the Society of Chemical 
Industry, making the presentation. Dr. 
Curme then presented his medal ad- 
dress, which was entitled “Industry's 
Toolmaker.” 

George O. Curme, Jr. was born in 
Mt. Vernon, Iowa, December 24, 1888. 
He graduated from Northwestern Uni- 
versity in 1909, spent one year at Har- 
vard University in graduate study, and 
received the degree of Doctor of Phil- 
osophy at the University of Chicago in 
1913. He then spent a year as a gradu- 
ate student at the University of Berlin 
under Emil Fischer. In 1914 he accept- 
ed a fellowship at the Mellon Institute 
of Industrial Research at Pittsburgh, 
to investigate synthesis of acetylene 
and olefine gases and their chemical 
derivatives. This work was continued 
on an expanding scale until 1920, when 
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plant scale near Charleston, West 
Virginia. In 1920 Carbide and Carbon 
Chemicals Corporation was organized 
to exploit the results of the earlier re- 
search and to continue the commercial 
development of organic synthesis. Dr. 
Curme was named chief chemist of this 
company in 1920, vice president and di- 
rector of research in 1929. During his 
the company 
successful processes have been develop- 
ed and put into commercial operation 


period of service with 


for synthetic production of ethylene 
glycol, acetone, ethyl alcohol, methyl 
alcohol, butyl alcohol, acetic anhydrite, 
glycol ethers, triethanolamine and re- 
lated products many of them derived 
from This work has, in 
effect, created a new division of indus- 


petroleum. 


trial chemistry based on the synthesis 
of aliphatic chemicals, which has be- 
come an important factor in American 
industry. 


Changes in Board 
Standard of Indiana 


 pdadaartees of the directorate of 


Standard Oil Company, (Indiana), 


effective January 1 included resigna- 
tion of Dr. R. E. Wilson who was ap- 
pointed vice chairman of the board of 
of Pan 


& Transport 


directors American Petrolem 
Company, a subsidiary, 
F. Glair, 


general manager of manufacture as a 


and the naming of Harry 
new director. 

30th given broad 
recognition in the refining industry and 
are authorities in that field. Recently 
Dr. Wilson has devoted much time to 
special 


men have been 


business transactions and has 


executive 
Management as a director of the com- 


assumed other phases of 
pany and his appointment to the vice 
chairmanship of the board in the large 
subsidiary concern simply calls for a 
further expansion of these duties. He 
will move to the company’s offices in 
New York and will assume his duties 
as active head of Pan American Petro- 
leum & Transport Company. 
Dr. Wilson has 
been handling will be taken over by 
Bruce K. Brown, manager of the de- 
velopment and _ patent department, 
others by Dr. F. W. Sullivan, who is 
to be transferred from the Whiting re- 
Search laboratories to become general 
research director in the main office. 
Harry F. Glair, the new director 
began work with Standard Oil Com- 
pany (Indiana) at the Whiting refinery 


Some of the duties 


| in 1906. After taking time off to com- 


plete a course in mechancal engineer- 
ing in the University of Illinois with 
the class of 1912, he advanced from the 


HARRY F. GLAIR 


drafting room through a series of ex- 
ecutive positions until he became man- 
ager of the plant in the period from 
1929 to 1931. He was transferred to 
Chicago in August, 1931, as assistant 
general manager of manufacturing and 
was promoted to general manager in 
January, 1933. 


California Association 
Announces New Directorate 


FOLLOWING a revision of the by-laws 
Gasoline 
Association changes were announced in 


of the California Natural 


the directorate of the association and the 
following are now listed as directors in 
their respective classes: 

Active Class “A,” J. A. Campbell, Lo- 
mita Gasoline Corporation; F. E. Davie, 
Shell Oil Company; H. L. Eggleston, Gil- 
more Oil Company (ex-officio); O. C. 
Field, O. C. Field Gasoline Corporation; 
R. D. Gibbs, Union Oil Company; R. W 
Heath, Signal Oil & Gas Company; B. A. 
Koehler, Getty-Pacific Western Oil Com- 
pany; H. R. Linhoff, Richfield Oil Com- 
pany; N. H. Mull, Texas Company; W. 
N. Roper, Western States Gasoline Cor- 
poration; T. L. Taggart, Standard Gaso- 
line Company (ex-officio) ; R. C. Wheel- 
er, General Petroleum Corporation. 

Active Class “B,” W. Moeller, Jr., 
Southern California Gas Company; H. 
N. Wade, Parkhill-Wade, Inc. 

Active Class “C,” W. A. Kirk, Califor- 
nia Southern Oil Company. 

Active Class “D,” P. E. Fluor, Fluor 
Consolidated Company; J. R. Hoffman, 
Smith-Booth-Usher Company. 
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Collett Chairman of 
P. & C. Committee 


. D. COLLETT was elected, Decem- 

ber 18, Chairman of the Planning 
and Coordination Committee to suc- 
ceed Judge Amos L. Beaty, who has 
tendered his resignation. The commit- 
tee also voted to submit to the Cole 
Investigating Committee a proposed 
bill. It is understood that the bill will 
include “quotas in commerce” provi- 
sions and also authorization for inter- 
state compacts. 


Natural Gasoline Supply 
Men’s Association Elections 
PAUL M. RAIGORODSRY, presi- 


dent of Petroleum Engineering, 

Tulsa, Oklahoma, was 
president of the Natural Gasoline Sup- 
ply Men’s Association at the annual 


Inc., chosen 


election of officers held by the direc- 
tors of the organization December 28. 
He succeeds B. W. Vinson. 

Other officers elected at the same 
meeting were: E. H. Triphaus, South- 
western regional division manager for 
Taylor Instrument Tulsa, 
first vice president; G. B. Lane, south- 
western district manager for the Fox- 
boro Company, Dallas, 
president; J. A. Lupfer, vice president 
and general Worthington 
Machinery Corporation of Oklahoma, 
treasurer; and W. F. Lowe, Secretary. 
_J. H. Satterwhite, Westcott & Greis, 
Inc., Tulsa, is the retiring vice presi- 
dent, and M. H. Kotzebue, Tulsa 


Company, 


second vice 


manager, 





PAUL M. RAIGORODSKY 
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Boiler & Machinery Company, Tulsa, 
the retiring treasurer. 

Committee reports of the past year’s 
activities indicated that the association 
had had one of its most successful 
years in history both from a financial 
and program standpoint. Plans for 
1935 were discussed and a meeting is 
to be held early in the year to appoint 
committees for carrying out a compre- 
hensive program. 


Six Socony-Vacuum 


Officials Retired 


ITH terms of service averaging 41 

years, six executives of Socony- 
Vacuum Oil Company, retired at the 
end of 1934. The veterans are terminat- 
ing their long service voluntarily, on 
pension. 

The men had been with the com- 
pany from 33 to 48 years. William J. 
Higgs, former errand boy for John D. 
Rockefeller, Sr., in the early days of 
the petroleum industry, possessed the 
longest record with the company. He 
had been active since 1887. 

The retiring officials are Charles W. 
Hadley, chairman of the manufactur- 
ing committee of the corporation; F. 
H. Fitzgerald, director of Standard- 


Vacuum Oil Company, in charge of 
lubrication ‘sales; Ernst Michaelson, 
executive of Socony-Vacuum’s Euro- 
pean organization; H. C. Cornforth, 
chairman of the board of Vacuum Oil 
Company, Pty. Ltd. of Melbourne, 
Australia; W. L. Lever, manager of 
the order and shipping department of 
Standard-Vacuum Oil Company, and 
Mr. Higgs, assistant treasurer of So- 
cony-Vacuum Oil Company, Inc. 

The six men had been closely iden- 
tified with the growth of the company, 
and are retiring with the regrets of 
the management. 





. P. ANGUS, pioneer oil man and 

one of the most widely known 
marketing executives -in the Southwest, 
retired as vice president and manager 
of sales of Magnolia Petroleum Com- 
pany on December 31. 

“Mr. Angus, while still a compara- 
tively young man, has completed 38 
years of service in the petroleum in- 
dustry and is now eligible for optional 
retirement under the company plan,” 
Mr. Little, president of the company, 
said. “His contribution to the develop- 
ment of the oil business in the south- 
west has been a constructive one and 
he has been one of the outstanding 
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for 
your 


Tanks 





In case of line stoppage or other 
causes that result in the pulling of 
a Vacuum in storage tanks and 
purifiers, this Regulator comes 
quickly to the rescue. It is placed 
in a line between suction and dis- 
charge of compressor so_ that, 
should the pressure in the suction 
line to the compressor drop to zero, 
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Duplex Vacuum Relief Valves 


Data upon request. 
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the Relief Valve will open and re- 
lieve the vacuum tendency. For a 
vacuum of 8 oz. or less, use the 
Duplex Regulator shown above. For 
higher vacuums use the single 
diaphragm Vacuum Relief. Action 
is reliable. Thousands of meters 
and tanks have the constant pro- 
tection which this C-F offers you. 
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marketing executives in our industry. 
While no longer an active member of 
the organization, we shall continue to 
claim Mr. Angus as a member of the 
Magnolia family.” 





. T. KLEIN of The Texas Com- 

pany, has been re-elected chairman 
of the American Petroleum Industries 
Committee for 1935. E. S. Hall of 
Standard Oil Company of New Jersey 
has been re-elected secretary. Baird H. 
Markham continues as director. 





RED J. WALLAS, who recently 

became a member of the develop- 
ment and research staff of The Inter- 
national Nickel Company, Inc., ad- 
dressed the Buffalo, New York, chap- 
ter of the American Society for Met- 
als, December 18 at the Hotel Buffalo. 
He discussed metallurgy in an elemen- 
tary way and included data on the im- 
provement of physical properties of 
cast irons, steels and other metals ob- 
tained by the addition of various alloy- 
ing elements. 





. A. NEMSER, metallurgist, devel- 

opment and research department, 
The International Nickel Company, 
was the guest speaker at the December 
7 meeting of the Boston chapter of the 
American Society for Metals (former- 
ly American Society for Steel Treat- 
ing). He introduced his talk with a re- 
sume of various types of alloy steels, 
outlining briefly methods of produc- 
tion, effects of alloying elements and 
methods of inspection and later gave 
emphasis to those steels used in large 
quantities by various manufacturers. 





R. O. B. J. Fraser, superintendent 

of technical service for The Inter- 
national Nickel Company, Inc., deliv- 
ered an address December 19 before 
the Washington (D. C.) Society of en- 
gineers in which he discussed “Corro- 
sion from a General Engineering 
Standpoint.” Fraser formerly was in 
charge of the company’s laboratory 
research where he had opportunity to 
study closely the corrosion problem. 





ILBUR F. BURT has been ap- 

pointed chairman of the mant- 
facturing committee of Socony-Vac- 
uum Oil Company, succeeding Charles 
W. Hadley, who retires from that po- 
sition on January 1, after 44 years’ 
service. Burt started his career with 
the company directly after his gradua- 
tion from Amherst College in 1912. He 
entered the employ of Standard Oil 
Company of New York as a coal mixef 
in a refinery. Later he became a fire- 
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man, a stillman, a pipe fitter’s helper, 
a shift foreman. 

Working in various departments, he 
subsequently was appointed general 
superintendent of the paint and coop- 
erage division. He also assumed man- 
agement of the Safety and Claims de- 
partments, until he became vice chair- 
man of the manufacturing committee 
of Standard Oil Company of New 
York. In 1929 he was appointed chair- 
man of the committee. Following the 
merger of Standard Oil Company of 
New York and Vacuum Oil Company 
into Socony-Vacuum Oil Company, he 
became vice chairman of the manufac- 
turing committee for the company. 





OWARD H. DELLINGER, of the 

general laboratories of Socony- 
Vacuum Oil Company, New York, has 
been transferred to the Atlas refinery 
at Buffalo, to take charge of the lab- 
oratory at that refinery. 





. R. BOROUGH has been appoint- 
ed_ general 
McClanahan 


superintendent for 
Refineries, Inc., at its 
new refinery at St. Louis, Michigan. 
Mr. Borough was formerly with The 
Texas Company, operating several of 
that company’s 
states. 


refineries in various 





R. GUSTAV EGLOFF of Univer- 

sal Oil Company ad- 
dressed the faculty and students of the 
University of Wisconsin, Dec. 20 on 
the subject “Newer Products from Pe- 
troleum.” On December 11, Dr. Egloff 
spoke at the University of Minnesota 


Products 


on “Science in the Production of Gas- 
oline and Motor Oil.” 





L. FARNED, formerly superin- 

tendent of Humble Oil & Refining 
Company’s Ingleside, Texas, refinery, 
has been made superintendent of the 
company’s Baytown, Texas, plant. F. 
N. Read, formerly superintendent of 
the Baytown plant has been trans- 
ferred to the Ingleside refinery as su- 
perintendent. At Baytown, Mr. Farned 
is working under the supervision of R. 
E. Powell, general manager of the re- 
finery. 





A. MEKLER, combustion engi- 

neer for Universal Products Com- 
pany, addressed the Chicago section of 
the American Institute of Mining and 
Metallurgical Engineers at the Engi- 
neers Club, on December 20. The sub- 
ject of his talk was temperature and 
corrosion-resistant alloys for the pe- 
troleum industry, emphasizing crack- 
ing tube materials. 


Gas Measurement Short 


Course Committee Plans 


_ annual reorganization meeting of 

the General Committee for the South- 
western Gas Measurement Short Course 
was held recently in the Oklahoma Utili- 
ties Association offices in Oklahoma City, 
with D. C. Williams of Ponca City, gen- 
eral chairman in charge. 

New members of the committee for 
the 1935 short course are B. P. Stock- 
well of the Oklahoma Corporation Com- 
mission, Oklahoma City; William F. Lowe 
of Tulsa, secretary of Natural Gasoline 


Association of America; J. H. Satter- 
white, Tulsa, American Meter Company; 
Earl Kightlinger, Shreveport, Arkansas 
Natural Gas Corporation. John H. Bax- 
ter of Inland Gas Company, Ashland, 
Kentucky, who was identified actively 
with the short course during the first two 
years of its history, was added to the ex- 
officio membership comprised of past 
general chairmen. 

Chairmen of sub-committees are the 
following: banquet, entertainment and ar- 
rangements, W. H. Carson, Norman; pro- 
gram, R. D. Turner, Tulsa; exhibits, G. 
W. McCollough, Bartlesville ; registration, 
E. F. McKay, Oklahoma City; study of 
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AND LOW POUR-TEST OILS 


@ Oil temperatures as low as minus 60 
degrees F...a saving of from 15 to 25% 
in horsepower. ..accomplished with York 
Booster Compression and the York Pat- 
ented Liquid Recirculating System in the 
production of low pour-test oils. 


@ York Booster Compression offers a 
maximum of flexibility and economy to 
compression plants with two temperature 
loads. It permits lower temperatures in 
the absorption plant which may be lim- 
ited in that respect by existing water tem- 
peratures. 


@ The York Patented Ammonia Recircu- 
lating System eliminates static pressure. 
Each stage operates at the highest pres- 
sure possible for the desired temperature. 
Each square foot of evaporating surface is 
kept uniformly wetted with liquid ammo- 
nia and its efficiency is maintained by 
constant elimination of any oil carried 
over from the compression side. 


@ It will pay you to ask for a copy of York 
Booster Compressor Bulletin 32164 at the 
nearest of York’s 71 directfactory branches. 


York Ice Machinery Corporation, York Pa. 





The York Booster Compressoris of the semi-enclosed 
type and is equipped with special cylinder lubri- 
cation control which is essential to low tempera- 
ture refrigeration. No matter what combination of 
two temperature loads is encountered, York Booster 
Compression can be adapted to provide maxi- 
mum flexibility and minimum power requirements. 


YORK REFRIGERATION 


ABSORPTION & COMPRESSION 
Efficient applications for all types of solvent processing 
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practical methods, Ray Roundtree, Hous- 
ton, Texas; and publications, Max Wat- 
son, Amarillo, Texas. 

The General Committee will hold a 
meeting in January to decide dates for the 
1935 course, to be held, as usual, at Uni- 
versity of Oklahoma, Norman. 


Indiana Standard Appoints 


New Medical Director 
PPOINTMENT of Dr. Bryce 
B. Reeve, Whiting, Indiana, as di- 
rector of the medical department of 
Standard Oil Company (Indiana) to 
succeed the late Dr. Frank R. Morton 


was announced January 2. Dr. Reeve 
joined the organization as assistant 
surgeon of the ‘refinery hospital at 
Whiting on April 23, 1923, and became 
chief surgeon there a few months later. 
He has since served in that capacity 
and as assistant to Dr. Morton. 

He will direct the extensive opera- 
tions through which Standard Oil Com- 
pany (Indiana) guards against 
dents and lost time through illness by 
careful preliminary examinations of all 


acci- 


applicants for positions, watchfulness 
over health of employees, prompt at- 
tention to injuries, and scientific de- 








Regulators. 
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UNIFORM 


Temperature 
all the time —day or night 


Hand adjustment of valves never maintained an 
even temperature. But uniform temperatures can 
be held automatically and infallibly hour after hour 
under the sensitive control of Sarco Temperature 


Once set for a given temperature, no further at- 
tention is required. They are equally sensitive any- 
where from zero up to 300° F. Adjustments can be 
made 25° above or below calibrating point. 


SARC 


have nothing to get out of order. 
boxes, no sticking of valves, no damage by acci- 
dental overheating. 

Seats and discs made of chrome-nickel. Ground- 
joint union connections make installation easy and 
prevent straining valve body with wrenches. Stain- 


Temperature 
Regulators 
No stuffing 


less steel valve spring is above steam flow and well protected. 

Sarco Regulators are self contained. No water pressure, compressed 
air or electricity is needed to operate them. They are inexpensive, and 
the savings they effect far outweigh their small cost. 


Write for free trial offer and copy of Catalog S-52. 


SARCO CO., Inc. 
183 Madison Ave., New York, N. Y. 
Branches in Principal Cities 
Sarco Canada Limited 
Federal Bldg., Toronto, Ont. 


SARCO 
PIPE SAVERS 
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termination of time for retirement. 
Two hospitals, several first aid sta- 
tions, and a considerable staff of con- 
sulting physicians. are under his super- 
vision. 


Natural Gasoline 
Association Meeting Plans 


HE Natural Gasoline Association of 

America recently announced the dates 
for its 1935 annual meeting as May 1, 2 
and 3. The meetings are to be held in 
the Tulsa Hotel in Tulsa and are to in- 
clude the usual group meetings for tech- 
nical and marketing membership. Subjects 
will be announced later. Ray Miller, vice 
president of Hanlon-Buchanan, Inc., is 
chairman of the program committee and 
members of the committee are as follows: 
J. W. Vaiden, Skelly Oil Company; S. S. 
Smith, Shell Petroleum Corporation; H, 
L. Eggleston, Gilmore Oil Company Los 
Angeles, president of California Natural 
Gasoline Association; J. B. Atkins, Parade 
Gasoline Company, and R. N. Parks, Vir- 
ginia Gas & Gasoline Company. 


Gray Process 
In Roumania 


NSTALLATION by Creditul Minier 

of the Gray process for clay treat- 
ing of cracked gasoline, in Roumania, 
is proceeding in accordance with ar- 
rangements recently completed be- 
tween the two companies. The Credi- 
tul Minier installation is licensed in 
connection with its new (Dubbs) crack- 
ing unit. The process is regarded as 
superior to acid treatment of cracked 
gasoline in the preservation of octane 
rating and conservation of material 
treated while reducing gum content to 
minimum. Negotiated with the Gray 
Processes Corporation through its Rou- 
manian agent, Herman Bensmann, the 
Creditul license is understood to be 
for a lump sum commuted fee, payable 
in monthly installments over an ex- 
tended period. 

From the standpoint of such opera- 
tions in Roumania, the Creditul instal- 
lation marks the second Gray plant to 
be licensed. The towers of Steaua 
Romana, at Campina, have been in 
operation since 1930. Subsequently 
Gray’s licensing situation in Roumania 
as elsewhere has been improved by 
arrangements effected in 1933, whereby 
The Gray Processes Corporation licens- 
es not only the Gray process, but also 
the R. K. Stratford (Imperial Oil) 
slurry clay treating method, the Oster- 
strom liquid phase method, and other 
clay treating developments of The Pure 
Oil Company, Standard Oil Company 
(Indiana), Standard Oil Development 
Company and The Texas Company. 
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v PLANT v 
ACTIVITES 


Gas Plant: Gas-Oil Products, Inc., 
Philadelphia, is erecting a plant for 
manufacture of liquefied gases at Lu- 
cinda, Philadelphia. Contract to Bur- 
rell-Mase Engineering Company. 


Recovery Plant: Republic Oil Com- 
pany, Texas City, Texas, is erecting a 
new absorption type vapor recovery 
plant. Contract to Burrell-Mase En- 
gineering Company. 

Stabilizer: Empire Oil Company at 
Burrton, Kansas, is erecting a new Sta- 
bilization system. Contract to Burrell- 


Mase Engineering Company. 


Refinery: Premier Oil Refining Com- 
pany, Longview, Texas, has completed 
plans for the erection of a 2500-barrel 
skimming and cracking plant in Gregg 
County, East Texas oi! field. Site has 
been purchased near the I. & G. N. 
Railroad between Kilgore and Long- 
view. Officers of the company are J. 
R. Parten, president of Woodley Pe- 
troleum Company, Houston, chairman 
of the board; Sylvester Dayson, presi- 
dent; Sam W. Ross, Kilgore, and R. 
A. Stacy, an official of the Delta Drill- 
ing Company, Longview, vice presi- 
dents; and Richard Blalock, Marshall, 
secretary-treasurer. Other members of 


the board and _ stockholders include 


wealthy royalty owners in the field. 


Carbon Black: United Carbon Com- 
pany, Amarillo, Texas, is reported con- 
templating erection of a 50,000,000 cu- 
bic foot capacity carbon black plant in 
Hutchinson County, Texas Panhandle, 
using residue gas from the F. C. Hen- 
Gasoline Company’s gasoline 
plant near Sanford. 


derson 


Storage Plant: Colonial Beacon Oil 
Company, Niskayuna, New York, will 
build bulk storage plant, warehouse, 
tankage, office and pump house. To 
cost approximately $85,000. 


River Terminal: Sun Oil Company, 
at Cincinnati, Ohio, will build landing 
facilities on the Ohio river here for un- 
loading gasoline from barges, and a six- 
inch pipe line to storage tanks. 


Asphalt Plant: Standard Oil Com- 
pany, East Providence, R. I., is plan- 
ning erection of a one-story asphalt 
Processing plant here to be leased to 
American Bitumuls Company, 229 
Broadway Place, Everett, Mass. Esti- 
Matcd cost $75,000. 


Storage Plant: Intra-Coastal Petro- 
leum Company, Lake Arthur, Louisi- 


ana, has started construction of an oil 
storage plant with capacity of approxi- 
mately 1,000,000 gallons of oil and gaso- 
line. C. J. Dick, Galveston, Texas, 
president. 


Refinery: Emmert & Emmert, Cor- 
pus Christi, Texas, reported planning 
an oil refinery, using its own forces. 
Some new equipment is to be pur- 
chased. Estimated cost $75,000. 


Refinery: Phoenix Refining Com- 
pany, San Antonio, Texas, has started 
operating its 800-barrel skimming plant 
completed in mid-December in the 


Westco’s only moving part. 
This turbine-type Impeller 
enables Westco to produce 
multi-stage performance in 
only single-stage construction. 


ae 


How 


to SAVE 
MONEY 


Condor-Sayles field, Jones County, 
Texas, seven miles north of Abilene. 


Refinery: Compania de Petroles de 
Mexico, S. A. (Petromex) a new Mexi- 
can government sponsored concern is 
reported in position to start operations. 
Plans call for drilling for production 
first and later construction and opera- 
tion of a refinery and facilities for dis- 
tribution of products. 


Refinery: Consumers Refineries Co- 
operative Association, Regina, Saskat- 
chewan, Canada, has announced plans 
for construction of a small skimming 





—=On Corrosion-Resisting Pumps 


Small metal requirements and 
simple design of Westco Tur- 
bine Pumps provide answer 
to this live problem. 


\ = Turbine Pumps are econom- 
ically constructed from corrosion-resisting 
alloys because: 

1. With only ONE Impeller, Westco’s 
re-energizing pump action produces 
pressures, which in many cases are 
as high as those produced by conven- 
tional centrifugal pumps using 3 and 
4 Impellers. 

2. Ordinary cast iron or acid-resisting 
bronze casings may often be used 
with complete satisfaction and addi- 
tional savings. This is possible by 
using alloy Liners and Impeller 
where velocity of liquid is greatest 
and corrosion most rapid. 


Improved Westco Propane and 


Reflux Pump 


Just announced is this new Westco 
unit with extra deep, lubricated stuffing 
boxes, over-size ball bearings and extra 
heavy shaft. Pump mounting allows full 
play to expansion and contraction. Built 
in sizes. from 5 to 200 G.P.M. against 
pressures up to 300 lbs. 


Will Not Vapor Bind 


Westcos efficiently handle light, vola- 
tile gasoline, propane, etc., of 100° to 130° 
A.P.I. gravity because they operate 
against pressures up to 300 Ibs. per square 
inch without vapor binding. 

Furthermore, these modern pumps sup- 
ply an ideal, non-pulsating feed to high 
pressure stabilizers which increases the 
efficiency of the columns by eliminating 
overload and underload of the stabilizer 
trays. Westcos are favorites throughout 
the industry for Still Charging and for 
handling Hot Oil, Fuller’s Earth, Chlorine 
Treating Solutions, Mineral Seal Oils, 
Naphtha, Brine, Water, etc. 


Send Coupon for Details 

Send coupon below for, FREE interesting 
Catalog containing handy Performance and Se- 
lection Tables. No _ obligation. WESTCO 
PUMP CORPORATION, Davenport, Iowa. 
Branches: New York, Phila. Chicago, Los 
Angeles and San Francisco. Representatives in 
50 Principal Cities. 


[~""COUPON BRINGS DETAILS7~'™ 


WESTCO PUMP CORPORATION, Daven- 
port, Iowa, Dept. N-1. Gentlemen: With- 
out cost or obligation, please send me your 
Catalog of Westco Turbine Pumps for Refinery 
and Natural Gasoline Plant duties. : 
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WESTCO TURBINE PUMPS 


HIGH PRESSURE - 
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For a year of smoother plant oper- 
ation, lower maintenance costs and 
simpler bookkeeping, look into K and 
M’s full range idea of buying. 


Dependable and accepted equipment 
for all problems of pressure and level 
control purchased from one depend- 
able concern, simplifies buying, assures 
better service and places the entire re- 
sponsibility with one concern. 


Standard equipment for many years 
with leading refineries and industrial 
concerns, Kieley & Mueller Products 
will well repay your most thorough in- 
vestigation. 


Write for bulletins on products in 
which you are interested—or put your 
pressure or level control problem up to 
K & M engineers. 


KIELEY & MUELLER, Inc. 


Main Office and Warehouse 


34 W. 13th St., New York, N. Y. 
Plant: Newark, N. J. 


and 





PRESSURE ann FLOW 
CONTROL APPARATUS 


Pressure Regulating Valves 
Air Pilot Operated Valves 
Balanced Valves 

Back Pressure Valves 
Pump Governors 

Steam Traps 

Liquid Level Controllers 





plant near the town of Regina to be 
in operation in the spring. 


Carbon Black Plant: Paramount Na- 
tural Gasoline Company (Danciger in- 
terests) has applied to Texas Railroad 
Commission for permit to erect carbon 
black plant near its natural gasoline 
plant, Pledger, Texas, (near Houston.) 
Hearing to be held early in January. 


Refinery: Capitol Oil & Refining 
Company, Cheyenne, Wyoming, plans 
to build a small refinery in which it 
will process Osage crude. J. S. Higgins, 
organized the company. 


Carbonization: Two more plants for 
the low temperature carbonization of 
coals as planned in France, at Lieven 
and Bethune, following successful work 
of the original plant at Lens which 
went into operation last July. The 
new plans have been approved by the 
Minister of Labor and the municipali- 
ties affected and work is to start at 
once, at an estimated cost of 40,000,000 
francs. 


Treating Towers: Creditul Minier, 
Roumania, is installing the Gray pro- 
cess for clay treating of cracked gaso- 
line in accordance with arrangements 
recently completed between the two 
companies. The process is licensed in 
connection with Creditul Minier’s new 
Dubb cracking unit. 


Refinery: Zuila Refining Company, 
A. Goldman and others, is erecting a 
2000-barrel skimming plant on the 
Crabtree and Jeffries’ Giles lease, Pru 
survey, Rusk County, East Texas field. 


Refinery: W. L. Barclay and S. J. 
Holt, Wichita Falls, Texas, are build- 
ing a small skimming plant on the 
Payne property five miles southwest of 
Wichita Falls on the Seymour high- 
way. 


Gasoline Plant: Apex Gasoline Com- 
pany is nearing completion of its new 
natural gasoline plant in Section 17, 


Porter Township, Midland County, 
Michigan. 
Improvements: Roosevelt Oil Com- 


pany, Mount Pleasant, Michigan, has 
completed additions to its steam plant 
through installation of two additional 
boilers. 


Purchase: Buckeye Natural Gasoline 
Corporation, Pittsburgh, has purchased 
through receivership sale the 21,000,000 
cubic foot natural gasoline plant erect- 
ed seven years ago in the Shamrock 
field, Wheeler County, Texas Pan- 
handle, by Phelps Gasoline Company. 


Improvements: The Pierce Oil Com- 
pany, S. A. at Tampico, Mexico, is 
building a 1200-barrel topping unit 
similar to the unit installed at this 
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plant last year. An asphalt reducing 
unit at the same plant is nearing com- 
pletion. 


Receivership: Ouachita Valley Refin- 
ing Company, El Dorado, Arkansas, 
was placed in receivership late in De- 
cember by Federal Judge Ragon at 
Fort Smith upon petition of Sklar Oil 
Corporation of East Texas. C. L. Cren- 
shaw, refinery superintendent and R. C. 
Knox, attorney for the refining com- 
pany, were named receivers, and will 
continue operations. 


Refinery: Herbert Green & Company, 
Ltd., London England, previously re- 
ported in these columns as building a 
complete lubricating oil refinery at 
East Halton, Iincolnshire, England, 
has awarded contract to The Lummus 
Company for construction of facilities 
including a Duo-Sol plant and contact 
filtration and dewaxing plants. 


Refinery: Administracion Nacional 
de Combustibles, Alcohol y Portland 
Gerencia, of Montevideo, Uruguay, 
South- America, previously reported 
planning erection of topping plant, 
cracking unit, debutanizing plant, 
treating system, steam plant, and auxil- 
iaries for refining, nas let contract to 
Foster Wheeler, Ltd. of England, who 
will take charge of erection of the 
plant for the government. 


Russian Plants: Soviet Russia plans 
construction of 93 cracking units and 
48 topping plants in that country dur- 
ing the next three years. Extraction of 
gasoline from peat under conditions 
that make large scale production prac- 
tical also was announced recently stat- 
ing also that such motor fuel is better 
than gasoline and produced at half 
the cost. 


Cracking Unit: Naph-Sol Refining 
Company, Muskegon, Michigan, W. E. 
Anderson president, has signed license 
agreement with Universal Oil Products 
Company, and will start erecting a full 
flashing type Dubbs cracking unit with 
charging capacity of 1000 barrels daily. 
Contract has been signed for sale of 





A.S.T.M.-C.F.R. OCTANE RATINGS 
Natural Gasoline and Gas Analysis 
Using Podbielniak apparatus. 

All other tests on Petroleum Products. 


Phoenix Chemical Laboratory 


“an exclusive petroleum testing laboratory” 
3953 Castello Ave. Chicago, IIl. 








Electrically Driven Centrifuges 


Hand Centrifuges 
WRITE 


WILLIAMS, BROWN & EARLE, Inc. 


Manufacturers of Laboratory Apparatus 
918 Chestnut St. Philadelphia, Pa. 
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cracked gases to West Michigan Com- 
pany, a manufacturer and distributor 
of gas. The unit will be erected by 
Universal Oil Products Company en- 
gineers. 

Shale Oil: The board of control of 
Estonia’s shale oil industry at a recent 
meeting discussed plans for the exten- 
sion and enlargement of the shale oil 
industry’s crude oil and gasoline pro- 
ducing plants in Estonia. 

Enlargement: Curacaosche Petro- 
leum Industrie Maatschappij (Shell Oil 
Company) will spend 12,000,000 florins 
(gold) during 1935 and 1936 enlarging 
the refinery at Curacao. Among other 
works, the plan includes the addition 
of 50 or 60 storage tanks. 

Dismantling: Texas Petroleum Prod- 
ucts Company, Somerset, Texas, is dis- 
mantling its 1500-barrel skimming and 
cracking plant and will no longer en- 
gage in refining. 

Modernizing: Shell Oil Company at 
its Dominguez Hill gasoline plant, Cal- 
ifornia, has completed modernization 
of pumping and other equipment with 
work under contract to Industrial En- 
gineers, Inc. 

Refinery: Los Angeles Refining 
Company, recently organized with 
Glenn Dies as manager, is erecting a 
2000-barrel tube still type skimming 
plant on Bandini Boulevard, Los Ange- 
les. 


Filtrol Company Represents 


Gray Processes Corporation 


The Filtrol Company of California, 
under arrangements recently com- 
pleted, becomes licensing agent for 
Gray Processes Corporation of New- 
ark, New Jersey. Three processes, each 
involving the use of fine clay, will be 
dealt with by the licensor. Included 
are the Stratford process, the Oster- 
strom Vapor Phase process, and the 
Hill-Baylis process now under develop- 
ment. 

The new arrangement does not ap- 
ply to the Gray process or to the Os- 
terstrom liquid phase clay treating 
process, and represented as heretofore 
by present agents, Alco Products In- 
corporated and The M. W.. Kellogg 
Company, both of New York. 

Development and exploitation of the 
three processes for which The Filtrol 
Company will be licensor is expected 
to proceed along lines related natural- 
ly to the development of clays of types 
adapted to the processes. Licensees 
will be under no obligation to use a 
Particular brand of clay, but may em- 
Ploy any suitable fine clay in line with 
the requirements of their installation. 


Worthington Pump & Machinery 
Corporation has recently established a 
Pacific Coast regional headquarters in 
Los Angeles, which will center juris- 
diction and development of the cor- 
poration’s business in the western area 
now included in the coverage of the 
company’s offices in Seattle, San Fran- 
cisco, Los Angeles, and El Paso. C. E. 
Wilson, vice president, is in charge of 
the new office and has moved his of- 
fice from New York to the new head- 
quarters at 510 West 6th Street, Los 
Angeles. In 1923, after previous con- 
nections with the company for some 
years, Wilson was made general sales 
manager and in 1932 was elected a vice 
president. 


The Brown Instrument Company, 
Philadelphia, has announced a consoli- 
dation with Minneapolis-Honeywell 
Regulator Company, Minneapolis, 
Minnesota. The Brown Instrument 
Company will continue as a separate 
company with its existing organization 
but as a subsidiary of Minneapolis- 
Honeywell Regulator Company. Rich- 
ard P. Brown will continue as presi- 
dent of The Brown Instrument Com- 
pany and will become an officer and di- 
rector of Minneapolis-Honeywell Reg- 
ulator Company. The Brown Instru- 
ment Company sales and service facili- 
ties will be continued from the present 
main office and factory at Philadelphia 
and the district offices located through- 
out the country. 


Paul W. Gregory has been appointed 
general manager of the Canton Cul- 
vert Company, Canton, Ohio, a sub- 
sidiary of Republic Steel Corporation. 
Gregory Succeeds F. A. Kelly, who was 
recently appointed president of Toncan 


Culvert Manufacturers Association, 
Youngstown, Ohio, and head of Re- 


public Steel Corporation’s culvert di- 
vision. 


General Refractories Company, Phil- 
adeiphia, announces appointment of 
Collinwood Shale Brick & Supply Com- 
pany, Cleveland, Ohio, as dealer-agents 
in the Cleveland area. The distribu- 
tors will carry a complete stock of re- 
fractories. 


Directors of the Blaw-Knox Com- 
pany, December 21, elected Robert F. 
McCloskey, director and vice president 
in charge of operations of the plants 
located at Blawnox, Pennsylvania, to 
replace Wayne Rawley, deceased. Mc- 
Closkey formerly was general superin- 
tendent of the company’s Blawnox 
shops and has been associated with 
the company since 1920. 
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The Borden Company, Warren Ohio, 
has changed its corporate name to 
Beaver Pipe Tools, Inc., and _ this 
change in corporate name is designed 
to identify the name of the company 
with the name of its products, for the 
convenience of its customers. . The 
company began its thirty-fifth year in 
pipe tool manufacture in January. 


The Ernest E. Lee Company, 53 
Wesi Jackson Boulevard, Chicago, has 
been appointed by Coppus Engineering 
Corporation, to handle Coppus air fil- 
ters for air compressors, internal com- 
bustion engines, industrial and venti- 
lating applications in the Chicago ter- 
ritory. 


Donovan to Head A. P. I. 


Safety Committee 

EORGE A. HILL, JR., chairman of 

the general committee of the Division 
of Production of the American Petroleum 
Institute; has announced appointment of 
the Committee on Accident Prevention 
for 1935. R. E. Donovan, Standard Oil 
Company of California, has been appoint- 
ed chairman, and H. N. Blakeslee, Amer- 
ican Petroleum Institute, was re-elected 
secretary of the committee. Donovan’s 
headquarters are in San Francisco, while 
Blakeslee is located in the Kirby Building, 
Dallas, Texas. 

Other members of the committee in- 
clude the following: C. P. Anderson, 
Richfield Oil Company of California, Los 
Angeles; H. W. Boggess, Sinclair Prairie 
Oil Company, Tulsa; A. W. Breeland, 
Lone Star Gas Company, Dallas; John 
Hammermann, Jr., Gulf Production Com- 
pany, Houston; H. J. Hanlon, Standard 
Pipe Line Company of Louisiana, Shreve- 
port; C. L. Hightower, United Gas Com- 
pany, Houston; L. R. Hodell, Carter Oil 
Company, Tulsa. 

H. W. Jackson, Kendall Refining Com- 
pany, Bradford, Pa.; G. O. Lockwood, 
The Empire Companies, Bartlesville, 
Okla.; J. L. Manes, Sun Oil Company, 
Dallas; C. H. Martin, Phillips Petroleum 
Company, Bartlesville; M. C. McDowell, 
Rio Bravo Oil Company, Houston; 
George F. Prussing, Union Oil Company 
of California, Los Angeles. 

H. C. Renz, Atlantic Oil Producing 
Company, Dallas; J. L. Risinger, Mag- 
nolia Petroleum Company, Dallas; R. B. 
Roaper, Humble Oil & Refining Company, 
Houston; C. W. Smith, Standard Oil 
Company (Indiana), Chicago; Cabanne 
Smith, Houston Oil Company, Houston; 
J. P. Sutton, Ohio Oil Company, Findlay, 
Ohio; C. R. Weidner, Sinclair Prairie 
Pipe Line Company, Independence, Kan. 

Charles Fitzgerald, Sinclair Prairie 
Fipe Line Company of Texas, Fort 
Worth, Texas, has been appointed an 
alternate for C. R. Weidner. 
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Fundamental Physical Data 


Phase Equilibria in Hydrocarbon 
Systems. V. B. H. Sace, J. G. SCHAAFSMA 
AND W. N. Lacey. Ind. Eng. Chem. 26 
(1934) pp. 1218-24. 


Published pressure volume temperature data 
on propane are few and are limited to the prop- 
erties of the saturated liquid and saturated va- 
por at temperatures below 125°F. and to some 
divergent values of vapor pressure and critical 
temperature. Heat of vaporization and specific 
heat under saturated conditions been 
studied up to 90°F., and the specific heat at 
constant pressure of 1 atmosphere and at tem- 
peratures up to the boiling point of water. The 
authors have conducted an extended study of 
the properties of propane from atmospheric 
pressure to 3000 pounds per square inch and 
at temperatures from 70°F. to 220°F. A new 
variable volume cell was designed and con- 
structed to study any sample of hydrocarbon 
mixture of constant mass and composition. The 
data secured are presented in tabular and graph- 
ical form and constitute a valuable addition to 
knowledge of the thermodynamic properties of 


have 


propane. 


Chemical Composition and 
Reactions 


Specific Refractive Dispersion as a 
Method for Distinguishing Between 
Different Series of Hydrocarbons. A. L. 
Warp AND W. H. Futwerter. Ind. Eng 
Chem., Anal. Ed. 6 (134) pp. 396-400. 


The authors state that it has been their ex- 
perience that the combination of physical and 


chemical methods is best for the analysis of 
hydrocarben mixtures. Among the physical 
methods proposed is one employing specific 


differ- 
ence in refractive indices determined for light 
of two different wave lengths. Specific disper- 


refractive dispersion. Dispersion is the 


sion is dispersion divided by density, both 
constants being determined at the same tem- 
perature. As employed in this paper, the spe- 


cific dispersion is the number calculated as 
above multiplied by 10*. Data on. numerous 
hydrocarbens are presented and the possibilities 
for the use of specific dispers‘on are discussed. 
It is concluded that the method will be useful 
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in confirming or denying conclusions from other 
methods. 


The Thermal Decomposition of Or- 
ganic Compounds from the Standpoint 
of Radicals. X. The Identification of 
Methyl Groups as Dimethyl] Ditelluride. 
F. O. Rice anp A. L. GLASEBROOK. Jour 
Am. Chem. Soc. 56 (1934) pp. 2472. 


All of the numerous methods that have been 
used for the identification of the fragments 
produced in thermal decomposition of organic 
compounds suffer from the drawback that the 
primary products formed by combination with 
the free radical separated readily 
from the excess of organic compounds and thus 
identified, but must first be converted into some 
other compounds having suitable 
erties. It was therefore deemed advantageous to 
find a substance that would combine with free 
that could be 
the excess of the or- 
be easily 
found to 


cannot be 


mere prop- 


give a compound 
separated from 
iginal substratum 
fied. Metallic 
almost ideal substance for this purpose. 
pound is between methyl 
tellurium. The compound is a deep red liquid 
that is comparatively stable in air, insoluble in 
water but soluble in common organic solvents. 
It was found that methyl grcups are the only 
the furnace when 
ether are 


radicals to 
readily 
identi- 
be an 
A com- 


and could 
tellurium was 


formed groups and 


fragments that escape from 
butane, diethyl 
posed at low pressures in the range from 800 
to 900°C. 


acetone or decom: 


Thallium Alkyls and Aryls. S. F. 
Bircn. J. C. S. (1934) pp. 1132-1136. 


Thallium alkyl compounds were studied with 
reference to their value as anti-knock materials. 
These compounds were prepared by the action 
of lithium alkyls on dialkylthallium bromide, 
the reaction being effected in solution in ben- 
zene and under an atmosphere of nitrogen. 
Triphenyl thallium crystallizes in white needles, 
188-9°C., and decomposes at 215- 
216°C. It is soluble in benzene but insoluble 
in light petroleum. Triethylthallium is.a yellow- 
ish liquid that fumes in moist air and boils at 
50-51°C. at 1.5 mm. pressure. It decomposes 
upon heating into thallium and butane. Triiso- 
butylthallium is a liquid boiling “at 74-76°C. at 
1.6 mm. pressure. It was found that the «hal- 
lium alkyls add only approximately one-tenth to 
the anti-knock value of tetraethyl lead. 


melts at 
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The Activated Adsorption of Hydro- 
carbons. J. TURKEVICH AND H. S. TAYLor. 
Jour. Am. Chem. Soc. 56 (1934) pp. 2254: 
2259. 


The adsorption of ethylene as a typical un- 
saturated hydrocarbon, and methane, ethane and 
propane as saturated hydrocarbons, was studied 
in relation to typical hydrogenating catalysts. 
When using manganese oxide-chromium oxide 
catalysts, studies were made in the temperature 
range from —78.5 to 444°C. The adsorption 
characteristics and decomposition products of 
ethylene on active copper were determined in 
The experimental 
surface 


the same temperature range. 
observations led to a concept of the 
gas system in accord with knowledge of vari- 
ous catalytic reactions on such surfaces. The 
conditions for exchange reaction between deu- 
terium and ethylene or ethane are also defined 
by the adsorption measurements. 


Cyclic Components of Paraffin Wax. 
J. Mutter anv S. Pirat. Nature, 134 
(1934) p. 459. 


Successive crystallization from pyridine and 
ether, and finally from benzene, separated the 
bulk of paraffin wax into four fractions; (1) m 
76°, corresponding to the proportion of C and 
H. of CH... (2) m. 63°. CS. (3) m. SF 
CH. (4) m. '50°, C_H,,-;: The I number 
of the first fraction was 5. The slope in the 
temperature-viscosity curve, the increase in 
specific gravity from 0.798 to 0.817 at 80°, and 


in n 80 from 1.4470 to 1.4558 with progressive 


decreases in the C:H ratio suggest the cyclic 
constitution of these hydrocarbons. 


Manufacture: 


Processes and Plant 

Design of Cooler Condensers for 
Mixtures of Vapors with Non-condens- 
ing Gases. A. P. Corpurn anp O. A. 
Houcen. Ind. Eng. Chem. 26 (1934) pp- 
1178-82. 

In the condensation of vapor from mixtures 
of vapor with non-condensible gas, the gas 
film and overall heat transmission coefficients 
vary widely. from point to point in the apparatus. 
Also the change in heat content of the gaseous 
mixture is not proportional to the change ™ 
temperature;- therefore no. simple relationship 
expressing the mean temperature difference be- 
tween the gas vapor and the cooling water 
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stream can be used. The paper outlines a 

method of computing the required condenser 
1 

surface by determination of the value of 





UAt 
at a sufficient number of points along the path 
of gas flow to permit calculation of a correct 
average value of UAt by graphical integration. 
The value of UAt at any point in the con- 
denser is obtained through trial and error by 
equating the heat transferred through the con- 
densate, the tube wall and the cooling water 
film to the sum of the heat transferred by the 
sensible cooling of the uncondensed gas and the 
latent heat equivalent of the vapor transferred 
by diffusion and condensed. Coefficients for the 
transfer of vapor are estimated on the basis of 
a correlation previously published. An example 
illustrating the procedure is presented. In this 
the overall coefficient U varies from 294 to 60, 
whereas the effective heat transmission coeffici- 
ent of the condensing vapor gas film varies 
from 5600 to 75. The authors comment upon 
the faulty design used in calculating some stand- 
ard equipment, such as that used in cooling 
artificial or coke oven gas. The surfaces used 
are eight to 10 times those actually required if 
the apparatus is properly designed. 





Mass ‘Transfer (Absorption) Co- 
efficients. T. H. CHILTon ANp A. P. Cot- 
BURN. Ind. Eng. Chem. 26 (1934) pp. 
1183-87. 

In the design of apparatus to effect diffusional 
processes such as dehumidification or partial 
condensation, evaporation of a liquid into a gas, 
drying of solids in the initial state, absorption 
of gas by a liquid, and rectification, it is neces- 


sary to have a means of estimating the rate of 


till t be Ss 
? a transfer of the diffusing component per unit of 
size of the apparatus considered. There has 
{ an Ss dd es been a great need for a convenient method of 


applying the well substantiated correlations from 


the analogous processes of fluid friction and heat 
transfer to test the diffusion data available 









a ° * Libert and to permit prediction where there are no 

The whirling, slashing drive of the y applicable data. One of the authors previously 

Cleaner down the length of a tube spells doom to suggested that a set of curves proposed fot 

estimating heat transfer coefficients by means 

coke—sudden and complete. : No matter how of a “heat transfer factor” could also be used 

tough’ the deposit, it cannot withstand the glass- for estimating coefficients for the transfer of 

material by diffusion. It is shown in the present 

hard edges of the Liberty cutters, backed up by paper that these curves predict values of mass 

° motor. transfer coefficients in close agreement with data 

the powerful Liberty for flow inside tubes taken from the works of 
This combination of latest design Liberty cut- several authors. 

ter head and motor is not only effective, but also Creep Properties of Oil-Still Tubes. 

speedy. It makes the tube cleaning job quicker Howarp C. Cross AND E. R. JoHNSON 

and easier. It means less “‘time out” for stills, or Iron Age 134, No. 8 (1934) pp. 16-21, 68 

. * The materials to be tested were taken from 

other equipment shut down for cleaning. finished oil-still tubes. With steel containing 


4-6% of chromium and 0.50% of molybdenum, 
an increase in the carbon content from 0.139 
to 0.181% resulted in an improvement in 
physical properties and in resistance to creep. 
Longitudinal material showed better creep re 

sistance than transverse material. The creep 
LIBERTY MANUFACTURING CO. properties of slow cooled material are better 

than those of normalized materials. Slow cool- 


JEANNETTE PA ing resulted in uniform structure with well de 
l e 


fined grain, whereas the normalized and reheated 


Get the details. Check on the Liberty Cleaner 
you need. The bulletin will help. Write for it. 


O : materials of comparable hardness showed less 
An Elliott Company rganization uniform structures. Resistance to impact was 


Z-1147-a lower for transverse materials than for longi- 
tudinal materials. Specimens subjected to load 


and temperature for one thousand hours revealed 
no notable drop in toughness as shown by 
the impact test. 


Static Electricity as a Fire Cause. E. 


for still tubes teaieg relate. other tubes E. Turxincton. Quart. Natl., Fire Pro: 


' . . tect. Assoc. 28 (1934) pp. 16-25. 
: Many unusual examples of discharges of static 
© | n a 4 i Pp S i n t 5 = r }e f ! n e r y electricity are cited. In one case crude oil flow 
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HOW WELL 
HE WEEDS 


depends 


RYErY competent welding operator 
takes pride in his work...will jump 
at the chance to produce better welding 
for you. Too many are handicapped by 
obsolete machines which have neither the 
capacity —the proper current charac- 
teristics —nor the efficiency to permit 


faster and improved welding at less cost. 


If this is your responsibility, we suggest that you 
find out now how much easier, how much faster, 
and how much cheaper your operators can weld 


with “Shield-Arcs.” These faster welders are guar- 


Ry LAD “T’ve two tickets to the Follies 
tonight. How about going along?” 


POP “Take your girl, Lad. I’ve seen 
all the follies I want to today. They 
_ were using an old machine for welding 
“> that tower and every time the operator 
wanted to adjust his current he had 






4 












anteed three ways to produce more welding per 
dollar. Ask for proof from The Lincoln Electric 
Company, Cleveland, Ohio. Largest Manufac- 
turers of Arc Welding Equipment in the World. 


W-97 


to climb down and walk over to the 
welder. Believe me, I soon stopped that 
loss of time by putting a ‘Shield-Arc’ 
equipped with ‘Lincontrol’ on the job. 
Now the operator has control right 
in his hands and no extra cables or 
rheostat to drag around, either.” 


“SHIELD-ARC’ WELDERS 
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A Shot Gun Won't 
Stop an Elephant 





AER y 
... Neither will the 
Wrong Extinguisher 
Stop an Oil Fire 


es 








RIEFLY here are the facts; LUX 
extinguishers put out oil or gaso- 
line fires burning on the ground as 
quickly as any other hand extin- 
isher. They put out fires in gaso- 
Rie streaming through the air _ t 
a leaking pipe or overflowing tank 
truck against which other extin- 
uishers fail. They also put out fires 
in live electrical equipment safely. 
No other type of extinguisher is effec- 
tive against all of these fires. 

You can’t predict what your next 
fire will be. You know that the wrong 
extinguisher will be useless. Why not 
investigate LUX which wil! give you 
protection against all three? 

Write for the free folder, “White 
Magic.” Walter Kidde & Company, 
Inc., West Street, Bloomfield, N. y 


LUX-= 


Triple Fire Protection for 
Refineries—Bulk Plants—Trucks 








ing through a two-inch pipe at high velocity 
and discharging with a clear drop of 20 feet 
produced discharges up to four feet in length. 
Experiences with the discharge of carbon di- 
oxide from cylinders and with the handling of 
rubber cement are cited. Grounding, humidity 
control to maintain over 40% relative humidity, 
and ionization are discussed as preventives. 
Analysis of a fire record of 147 static produced 
fires is shown to be seasonal and in rough 
inverse ratio to relative humidity. 


Specifications for a System of 
Bituminous Pipe-Line Protection. 
Uxric B. Bray anv F. S. Scorr. Gas Age- 
Record 74 (1934) pp. 33-7. 


The more important specifications of the 
Union Oil Company of California for the pro- 
tection of pipe lines are: (1) the pipes shall be 
thoroughly cleaned with wire brush and kero- 
sene, or with a sand blast; (2) a priming solu, 
tion is sprayed on and allowed to dry; (3) a 
sling coat of sealing asphalt is applied at 
375°F.; (4) an asphalt with mineral filler coat 
is applied at 425°F.; (5) a> butt-joined spiral 
wrapper is applied; (6) a flood coat of asphalt 
and mineral filler is applied; and (7) if the soil 
is clay or adobe, a second wrapper coat is ap- 
plied and followed with an exterior asphalt and 
filler coat. 


Modern Methods of Purifying Boiler 
Feed-Water. K. Horer. Stahl u. Eisen, 
54 (1934) pp. 701-708, 729-731. 


The paper describes boiler water purification 
by means of trisodium phosphate and colloidal 
solutions, the effects of various softening com- 
pounds on corrosion in the boiler, methods of 
producing protective films, procedures for re- 
moving dissolved gases, methods for removing 
colloidal material that causes foaming. The 
avoidance of caustic embrittlement is discussed, 
as well as the effects of various details of con- 
struction of the boiler itself; the prevention of 
scale formation in condensers is also discussed. 


Products: 
Properties and Utilization 


Gasoline Survey for 1933. H. McD 
CHANTLER. Can. Dept. Mines, Mines 
Branch Rep. 746 (1934) 21 pp. 


One hundred and seventeen samples of gas- 
oline were collected in 15 cities in August, 1933, 
and the results of analyses of these gasolines 
are given. The variation in quality was less 
than in any previous year. Ninety percent of 
the gasoline had knock ratings higher than 56. 
The average Reid bomb vapor pressure was 6.9 
pounds per square inch, which was a decrease 
of 0.5 pounds from the 1932 average. All 
samples had less than 10 pounds vapor pres- 
sure. Ninety-two percent of the gasoline con- 
tained less than 10 milligrams of gum per 100 
ce. Only one gasoline gave a positive corrosion 
test with a copper strip. 


Further Experiments 
Wear. C. G. Wiitiams. J. I. A. E., 2 
(1934) pp. 19-34. 


These studies were made for the purpose of 
determining the causes of the accelerated wear 
securing at low engine temperatures: Gasoline 
containing 0.03 to 0.20% of sulphur was studied 
and it was concluded that the sulphur content 
of high grade gasolines has no important rela- 
tion to cylinder wear at low temperatures, but 
that gasoline containing more than 0.1% of 
sulphur markedly accelerates cylinder wear. To 
determine the effect of nitrogen oxide formed 


on Cylinder 


during combustion, the nitrogen normally pres- 
ent in the fuel-air mixture was replaced by 
carbon dioxide The result was a large increase 
in cylinder and piston wear. That carbon di- 
oxide and water are responsible for some, but 
not all, of the wear was confirmed in experi- 
ments in which hydrogen was used as fuel and 
in others in which carbon dioxide was added 
to the intake air in some of the hydrogen ex- 
periments. The effect of nitric and organic acids 
was not directly determined, although the results 
in general suggest that some wear is caused by 
either or both of these acids. In an effort to 
determine the effect of organic acids, tests were 
made with alcohol blend fuel. Cylinder wear 
increased 80% and top ring wear by 100% over 
that characteristic of ordinary gasoline. Wear 
at high operating temperatures-is in any case 
less than that at temperatures below the dew 
point of the combustion product. High tem- 
perature wear is probably caused by abrasion. 
The results indicate that cylinder wear at nor- 
mal operating temperatures is largely inde- 
pendent of oil consumption and is not reduced 
by upper cylinder lubricants. The latter, how- 
ever, are beneficial at lower operating tempera- 
tures. But this benefit can also be had by in- 
creasing the supply of crankcase oil to the 
cylinder walls. The value of upper cylinder lu- 
bricants is increased by the addition of oleic 
acid. This confirms previous work with crank- 
case oils containing oleic acid, which oil was 
used under low engine temperature conditions. 


A Method for the Determination of 
the Alcohol Content and Water Toler- 
ance .of Alcohol-Petrol Blends. W. R. 
OrmMaAnpby, T. W. M. Ponp anp W. R 
Davies. Jour. Inst. Pet. Tech. 20 (1934) 
pp. 913-35. 

The authors describe a method for determin- 
ing the alcohol content by volume and the 
residual water tolerance in cc. per gallon for 
any alcohol-gasoline blend. The method de- 
pends upon the addition of a standard excess 
of water to given volumes of the blend, thus 
causing separation after agitation. The alcohol- 
rich layer is measured. In each case the alcohol 
content is determined by the residual water 
tolerance. The apparatus is described, as well 
as the graphical work required for the establish- 
ment from the data of the complete residual 
water tolerance. The effect of temperature and 
benzol are discussed. It is noted that much oi 
the criticism previously leveled against alcohol- 
gasoline blends was centered on the likelihood 
of separation into two layers. This criticism 
may have been justified when only 95% alcohol 
was available. Now, however, low cost dehydra- 
tion has made 99.5% alcohol commercially avail- 
able, and the criticism loses most of its force. 
Blends now on the market have a generous 
margin of safety, and with their increasing use 
it has become a matter of greater importance 
to be able to determine this margin with ease 
and accuracy. 


Refrigerating Practice with Reference 
to Lubrication. J. K. L. Wesiinc. Re- 
frigerating Eng. 28 (1934) pp. 185-7. 

Lubricating oil is not affected by carbon 
dioxide. Ammonia has only a slight action oc- 
casioned by combination with naphthenic acids 
present in the oil. This may cause some turbid 
ity. It is therefore practical to choose an oil 
for use with these gases that is similar to aver- 
age air-compressor oil. Sulphur dioxide has 4 
slight action on the less stable components of 
the oil and, over a period of time, may produce 
tarry substances. This necessitates the use of 
specially refined oils. Methyl chloride is miscible 
in all proportions with lubricating oil, and 
therefore oils of high viscosity must be used 
with this refrigerant. 
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Consider this Great Plant 


at Your Service for Refining Equipment 
and Engineering Development 


: PRODUCTS 
| | ASME Class I Welded Vessels May we extend an invitation to you to consider this 
| Towers and Tanks, Riveted or Welded x 6 
, | Agitators great plant a part of your engineering department, 
Absorbers : oaene ° 
| Condenser Boxes its many facilities are always available for the con- q 
7 A arsine struction of equipment required in your operations. ; 
| 
| | Stills You will find in our many shops, foundry and 
| $till Bottoms ™ oye “hye 
| Fabricated Plate Work machinery plant every needed facility for building of ! 
| Special Machinery ° l d d ° ] f f 
| Angle Bending special or standard equipment, plus furnaces for 


ee stress relieving, x-ray and all equipment needed for 


| FACILITIES Class I construction. Your inquiries are invited. 


X-ray Equipment 
| Stress Relieving Furnace for towers 
| up to 17 feet diameter, any length 


: | Metallurgical Laboratory 
Tank Shop 
Steel Shop 

Foundry . >) 


Complete Machinery Plant f 


| Complete service for building made- % HH I PB U | L D I N ds & 


to-order equipment. All-welded or 


iveted I 
Patan Per ae Alloy Welding DRY DOCK COMPANY 
and Machining 


Rail or Water Shipments CHESTER, PA. 
































January, 1935—A Gulf Publishing Company Publication 43a 





) 
i 
t 
i 








No. 1 1” to 2” R.H. 
Plain Threader 


$ 9,00 


THE LOWEST PRICES 
EVER PLACED » 


On these genuine quality-built 
“TOLEDO” No. 1 and No. 1A 
1” to 2” pipe threaders. 


5 Reasons why “TOLEDOS” 
are supreme. 


No. 1—Light enough to permit 
easy handling. Heavy 
enough to withstand hard 
service. 

No. 2—High-Speed steel 2” dies, 
regular equipment. 

No. 3—Long life pipe holder, 
durable, simple and posi- 
tive. 

No. 4—All parts iron or hard- 
ened steel. Withstand 
years of hard exacting 
service. No soft metal. 

No. 5 — Simplified construction. 
Minimum number of 
moving parts. 


The TOLEDO PIPE THREADING 
MACHINE Co. Toledo, Ohio 


NEW YORK OFFICE AND DISPLAY, 
72 LAFAYETTE ST. 





No. 1A 1” to 2” R.H. 11 25 
Ratchet Threader a 











Remreemerene a aeneeneenaianel 

GUARD AGAINST SUBSTITUTION. MAKE 

SURE THE NAME PLATE ON THE TOOL 

YOU BUY BEARS THE ABOVE 
TRADE-MARK 


A Method of Evaluating the Viscos- 
ity-Temperature Characteristics of Oils. 
W. M. McCruer anv M. R. Fenske. [nd. 
Eng. Chem., Anal, Ed. 6 (1934) pp. 
389-92. 

The authors point out that seven means for 
evaluating and comparing oils with respect to 
their relative rates of change of viscosity with 
temperature are available. These are the ratio 
of 100°F. to the 210°F. viscosity, the viscosity 
index as developed by Dean and Davis, the 
viscosity slope number as developed by Bell and 
Sharp, the viscosity gradient devised by Clayden, 
the viscosity-gravity constant introduced by Hill 
and Coats, the viscosity gravity zone as recom- 
mended by Larson and Schwaderer, and the 
gravity index based on an empirical relation- 
ship between viscosity-gravity constants and vis- 
cosity index. None of these methods results in 
a quantitative expression of actual viscosity at 
low or high temperatures. The present paper 
outlines a method by means of which viscosities 
of different oils may be compared quantitatively 
either at low temperature, as encountered in 
winter starting, or at high temperature, as en- 
countered in motor operation. 


Indiana Oxidation Test for Motor 
Oils. T. H. Rocers anp B. H. SHoe- 
MAKER. Ind. Eng. Chem., Anal. Ed. 6 
(1934) pp. 419-20. 


In view of the general interest in the Indiana 
oxidation test, the authors describe it in detail. 
This test measures the length of time (sludging 
time) until rapid formation of asphaltenes be- 
gins, as indicated by the asphaltene content of 
10 milligrams per 100 grams of oil. In addition, 
as a measure of the rate of sludging, the time 
required to form a larger amount of sludge 
(100 milligrams per 10 grams of oil) is deter- 
Motor oils vary widely in _ their 
oxidation stability from 10 to 15 up to 
several hundred hours sludging time. Those 
of lighter grade have, in general, lower 
stabilities than the heavier grades. For oils that 
have little or no tendency to form asphaltenes, 
it is desirable to measure the rate of viscosity 
increase, for which the test procedure also 
makes provision. Jn general, for oils having a 
sludging time above approximately 100 hours, 
the determination of the viscosity increase be- 
comes more significant than determination of 
sludging time and sludging rate. 


Adhesion of Oils to Metallic Balls. 
Louis, ZwicKY AND BERBAIN. Ann. des 
Comb. Liquides, 6 (1934) pp. 585-595. 

At constant temperature the weight of an 
oil adhering to polished steel balls is propor- 
tional to the surface and to the viscosity. Where 
two balls touch, there is a ring of oil retained 
at the point of contact, the weight of which is 
a linear function of the diameter and is not 
affected by viscosity. The results indicate that 
the compounding of mineral and vegetable oils 
will result in a thicker adhering film. The ring 
of oil between two balls should serve as a reser- 
voir of lubricant, and the use of small balls 
should therefore be advantageous. 


mined. 


Application of Fractional Diffusion 
to the Analysis of Vaseline Oil. E. 
ANDRE AND A. BiocH. Ann. des Comb. 
Liq., 9 (1934) pp. 489-497. 


A petrolatum oil was separated into a num- 
ber of fractions by the use of acetone as a 
solvent. Three main groups of hydrocarbon com- 
ponents of decreasing solubility in acetone have 
been isolated. Mean molecular weight of these 
fractions corresponds to C,H, C,H,, and 
C,,H,,. The middle fraction contains optically 
active components. It was thought that the 
hydrocarbon cholestane may be present. A con- 
firmation of this would be of interest in con- 
nection with the origin of petroleum. 


Packing Material for Fractionating 
Columns. M. R. Fenske, C. O. ToNGBERG 
AND D. Quiccie. Ind. Eng. Chem. 26 


(1934) pp. 1169-77. 

The authors studied the efficiency of packings 
for fractionating columns. Five different systems 
were distilled, namely, carbon tetrachloride and 
benzene, benzene and toluene, normal heptane 
and toluene, normal heptane and methylcyclo-. 
hexane, and acetone and methanol. To deter- 
mine the effect of height and diameter of the 
column, 11 different fractionating columns were 
used. Many different packing materials were 
studied, including wire helices, glass helices, 
crimped wires, carding teeth, double-cross wire 
forms, Lessing rings, glass tubes, cut tacks, 
shot, rivets and several types of jack chain. The 
data secured are presented in tabular form. The 
authors reach the conclusion that the best pack- 
ings are one-turn and two-turn wire helices, 
one-turn and two-turn glass helices, carding 
teeth, and No. 19 jack chain. An increase in 
height reduces the efficiency of the packing; 
an increase in the diameter of the column re- 
duces the efficiency of the packing. Difierent 
hydrocarbon mixtures give approximately the 
same H.E.T.F. value. 


Efficient Small-Scale Fractionating 
Equipment. C. O. Toncserc, D. QuiGcLE 
AND M. R. Fenske. Ind. Eng. Chem. 26 
(1934) pp. 1213-17. 


The authors describe two small fractionating 
columns, one of glass for the distillation of a 
50 to 100 cc. charge, and the other of nickel 
for an 11 liter charge. The columns were tested 
with binary mixtures of several types. Rates of 
distillation and reflux ratios were determined. 
It was found that the H.E.T.P. did not vary 
signicantly for various hydrocarbon solutions. 
It is noted that the performance of a column 
should not be judged by the flatness of the 
boiling point curve but by some independent 
method of analysis of the distillate such as the 
determination of refractive index or density. 


Analysis of Gaseous Hydrocarbons. 
A Method for Determining Ethylene, 
Propylene, and Butene. H. Tropscu AND 
W. S. Matrox. Ind. Eng. Chem., Anal. 
Ed. 6 (1934) pp. 404-5. 

The analysis of mixtures of unsaturated 
gaseous hydrocarbons has progressed from 
methods in which all unsaturateds were absorbed 
by strong sulfuric acid or bromine water, to a 
method depending on fractional solution in 
which isobutene is absorbed in 63 to 68% sul- 
furic acid, propene and n-butenes by 87% acid, 
and ethylene in concentrated acid but with the 
addition of catalytic agents. Separation of the 
gaseous olefins by fractional solution in sul- 
furic acid has the definite limitation that normal 
butenes cannot be separated from _propenes. 
Methods involving a combination of low tem- 
perature fractional distillation with selective 
sulfuric acid absorption require relatively large 
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samples and are tedious and time consuming. 
The method here described is dependent upon 
the fractional solution of propene and butene in 
87% sulfuric acid, the density of the mixture 
of propene and butene serving to give the index 
or ratio of the two olefins. The accuracy of 
the method has been verified by the analysis 
of carefully prepared synthetic mixtures. Appli- 
cation of the method to the analysis of refinery 
gases has shown it to be suitable for rapid rou- 
tine analyses. 


Analysis of Gaseous Hydrocarbons. 
Determination of the Gasoline content 
of Gases. H. TropscH ann W. S. Mart- 
rox. Ind. Eng. Chem., Anal. Ed. 6 (1934) 
pp. 405-8. 

The methods described for the determination 
of the gasoline content of gases consist in con- 
densing the hydrocarbons at the temperature 
of liquid nitrogen (—195°C.) and atmospheric 
pressure, removing methane and other difficultly 
condensible gases, especially dissolved nitrogen, 
under reduced pressure, and then fractionating 














ee 








the hydrocarbons at low pressure in a U-tube 
cooled to 105°C., the temperature at which 
hydrocarbons above C, are condensed. The 
hydrocarbons C, and higher are then vaporized 
into a known volume where the pressure and 
temperature can be measured. The gasoline 
vapors are condensed by liquid nitrogen in a 
bulb that is rernoved from the apparatus and 
weighed. From the weight of gasoline and the 
pressure exerted when vaporized in a known 
volume at definite temperature, the average mol- 
ecular weight of the gasoline is calculated. From 
a curve relating the molecular weight to the 
specific gravities of the pure hydrocarbons, the 
specific gravity of the gasoline is read. With the 
weight of gasoline from a known volume of 
gas and the specific gravity of the gasoline, the 








gallons of gasoline per one thousand cubic feet 
of wet gas can be calculated. It is stated that 
the method is applicable to the analysis of 


a wide variety of refinery gases, and that it is 
rapid and suitable for routine purposes. 








Apparatus for Boiling Point and 


Boiling Range Measurements. D. 
Quiccte, C. O. Toncporc Anp M. R. 
Fenske. Ind. Eng. Chem., Anal. Ed. 6 


(1934) pp. 466-8. 

The authors describe an apparatus that per- 
mits taking not only equilibrium initial boiling 
points but also successive boiling points as ma- 
terial is distilled from the apparatus, thereby 
enabling the use of the boiling point spread as 
an indication of the purity of the material ex- 
amined. The apparatus is similar to that de- 
veloped by Cottrell. A side tube is added that 
permits any quantity of material to be distilled, 
so that boiling points can be taken at any 
given percent removed. The apparatus can also 














Cross Section Kinney Type B Heliquad—one of three Kinney Pumps 
for Refinery Service 


“Actions speak 
louder than words. 


This old saying applies just as truly to pumps as to people! 
As manufacturers of Kinney Pumps we are proud of the 
fact that more Kinney Pumps are sold each year because 
of the performance of other Kinneys than because of the 
persuasive power of our salesmen or our advertising. 


The year 1935 will be no exception. 


If you want pumps that write their own repeat orders 
just note on a card ''Send me Bulletin 10'' and mail it to 
the nearest office listed. 





“JUST FOR FUN TRY THIS PUMP MODEL—Cut out this ad and bend the top 

and bottom halves into cylindrical form. Bring the rolled portions together and 
watch the black strips of one roll into the white strips of the other. This shows 
how Kinney Heliquads get their continuous, non-pulsating, discharge. 
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CHICAGO.“ 
1333 Santa Fe Ave. 
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KINNE 


30 Church St. 725 Commercial Trust Bldg. 
NEW YORK PHILADELPHIA 
517 Finance Bldg. 

KANSAS CITY, MO. 





be used for the calibration of thermocouples or 
thermometers and for the determination of vapor 
Pressures, and also for the determination of mol- 
ecular weight by the method of boiling point 
slevation. 


An Evaporation Rate Method Applied 
to Petroleum Thinners. D. D. Rusexk 
AND G. W. Daw. Ind. Eng. Chem., Anal. 
Ed. 6 (1934) pp. 421-2. 


Methods for expressing the volatilities of sol- 
vents aud thinners depend upon plotting the 
loss of weight of solvents against time of evap- 
ratio The authors describe an improvement 
in the apparatus for this test. An ordinary fric- 
tion top can lid is used with a piece of high 
Stade filter paper cut to fit the bottom of the 
pan and held down by a weighted tripod. Using 
this procedure, chemically pure benzene is a 
straight line evaporation curve. 





Pioneers lead the 
way to prosperity 
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For All Treating Operations: Whether you are most in- 
terested in Naphtha Treating, Gas Scrubbing, Acid * 
Neutralizing, or Water Softening—there is a grade of 
PIONEER OYSTER-SHELL LIME especially adapted to * 
your requirements. Let us discuss your treating problems 

and recommend the PIONEER LIME that will: reduce * 
operating cost; increase over-all efficiency; improve the 
quality products made. 


HE HADEN LIME GOMPANY : 
LIME*~ ” 


MFRS. OF PIONEER OYSTER SHE 
1720 SHEPHERD STREET 
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“BOLDEJ" 


Safety Steps 





The latest development in Safe Steps assuring 
unit visibility, and more non-skid. Made by the 
makers of KERLOW Gratings, serving the Oil 
Industry for over a decade. Write for literature 
and prices. 





Agents in All Principal Cities 


Many a needless dollar is added to 
refinery operating costs when sulphuric Kerlow Steel Flooring Co. 
acid and other corrosive liquids are im- 226 CULVER AVE. JERSEY CITY, N. J. 
properly handled. LaBour Pumps earn 
their cost in a surprisirgly short time be- 
caus? they are designed and built espe- 
cially for acid work and are installed 
only after competent e=gineers have de- 
termined the exact requirements for the 
particular job. 




















Throughout the process industries the 
name LaBOUR on a pump has come to 
mean operating economy, freedom from 
frequent shut dowrs, and minimum main- 
tenance costs. Our long and intimate con- 
tact with the problems of chemical oper- 
ations has given us a vast fund of expe- 
rience which is available to assist you in 
solving your problems. 








We welcome an opportunity to show what | 
LaBour Pumps can do for you, and to VARIOUS SIZES AND TYPES OF 


explain why, when all things are consid- HEAT EXCHANGERS BEING AS- 
ered, these pumps are really the cheapest 


you can buy. There is no cost or obliga- SEMBLED ON OUR ASSEMBLY 


tion to you in asking us for details, which FLOOR 
will be promptly supplied. 





Send us your inquiries i. 
Te LaBour Company, Inc. | 4. P. DEVINE MFG. CO., Inc. | = 


107 STERLING AVE. Subsidiary of Mt. Vernon Car Mfg. Co. | ing 
ELKHART. IND MOUNT VERNON, ILL. | boil 
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{ New Equipment for the Modern Plant 

















Meter 
BAILEY METER COMPANY 

Bailey Meter Company, Cleveland, 
Ohio, announces a new meter to indi- 
cate and record both boiler water level 
and feed ‘water flow, for use in boiler 
plants where it is desired to have both an 
indication and record of these factors 
on the operating floor. 

This combination meter consists of a 
Bailey fluid meter which indicates, re- 
cords and integrates feed water flow 
and a 12-inch indicator with a dial type 
scale for boiler water level. The indi- 
cator is mounted directly above the 
recording meter on a small feed water 
panel. 

For purposes of comparison, it is val- 
uable to have the of feed 
water flow and boiler water level re- 
corded on the same chart where they 
are coordinated as to time and can be 
interpreted easily without reference to 
additional records or calculations. Boil- 
er water level being a factor which 
should be frequently checked by the 
operators, it is shown on the 12-inch 


records 





Bailey Combination Meter 


indicator so that the exact position of 
water in the boiler drum may be easily 
determined by a glance at the indicat- 
ing pointer. A permanent record of 
boiler water level definitely shows 
water level changes which took place 
Within the boiler drum, 





Foxboro Flumidity Controller 


Humidity Controller 


THE FOXBORO COMPANY 
The Foxboro Company, Foxboro, Mass., 


has combined for the first time in its 
newly developed Rotax, indicating relative 
humidity controller and the company’s ac- 
curate membrane type of relative humidity 
measuring element withits Rotax type of 
electrical control contacts. The controller 
can be located conveniently wherever elec- 
tric current is available. It maintains hu- 
midity simply and easily, it is said, by 
operating solenoid valves and motor valves 
on water, air, or steam lines. Its range is 
from 0 to 100 percent relative humidity, 
and it is designed for use between 10° 


and 120° F. 


Diesel Engine 


INGERSOLL-RAND COMPANY 
Ingersoll-Rand Company, 11 Broadway, 


New York, is producing a stationary-type 
Diesel engine. This unit is of the four 
cycle, single-acting, solid-injection type. 
It has a box-type housing, cylinder lines, 
and an overhead chain-driven camshaft, 
and is fully inclosed and provided with 
automatic lubrication throughout. The 
I.-R. Diesel engine is built in sizes rang- 
ing from 175 to 1500 bhp. and is applicable 
for direct-connected alternating-current 
generator drive, gearing to pumps, direct- 
connection to compressors, for belting to 
line ‘shafting and for similar work. 
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Chart for Expansion Loops 


TUBE-TURNS, INC. 
Tube-Turns, Inc., Herald Post Building, 


Louisville, Kentucky, announces availa- 
bility of a quick reference chart which 
provides a simple method of designing 
expansion loops, using Tube-Turns and 
straight lengths of pipe or tubing. Ex- 
pansion loops of this construction are 
highly efficient and have been proven 
thoroughly practical under a wide range 
of pressure and temperature applications. 
This chart, based on the most. modern 
bending theory, enables the engineer, 
without going into involved calculations, 
to quickly lay out efficient, dependable 
loops that will meet almost any space 
requirement. Suitable loops may be de- 
signed by varying the length of pipe at 
the top of the loop or of the side legs, 
depending upon construction limitations. 
All results given by the chart include 
an ample safety factor and maximum 
fibre stress in loops so designed will not 
exceed 16,000 pounds per square inch, 
the generally accepted maximum = safe 
working stress for low-carbon steel pipe. 


Lubricated Plug Valves 


MERCO NORDSTROM VALVE 
COMPANY 


Merco Nordstrom Valve Company, 


subsidiary of Pittsburgh Equitable 
Meter Company, announce a _ rede- 
signed line of semi-steel, 500-pound 


working pressure, Nordstrom lubricat- 
ed plug valves. These valves can be 





500-Pound Nordstrom 
Lubricated Plug Valve 


furnished in sizes from % to 4-inch, 
inclusive, wrench operated, having 
either flange or screw connections. In 
the latter case Briggs standard thread, 
A. P. I. line pipe thread or A. P. I. 
tubing thread can be supplied. Low- 
ered prices, made possible by the 
change in design, have been placed on 
these valves. 
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Y CATALOGS ... BULLETINS  ' 


Helpful Publications Which Manufacturers Will Be Glad to Send Free for the Asking 


Turbines 

Elliott Company, Jeannette, Pa., has issued 
a new bulletin describing its type AY and BY 
mechanical drive turbines, improved types which 
were introduced a couple of years ago. The de- 
scription is concise but complete; the bulletin 
is illustrated with views and section through the 
turbine, overspeed governor, steam chest and 
speed governor. 


Equipment 

Sun Shipbuilding & Dry Dock Company, 
Chester, Pa., is distributing a four-page bulletin 
describing its built-to-order refinery equipment, 
giving details of service rendered in the field 
of plant equipment fabrication. 


Pumps 

Byron Jackson Company, Berkeley, California, 
is distributing Bulletin No. 357-11-34, describing 
its line of Hydropress vertical multistage pumps, 
for hot oil service in refineries, boiler feed serv- 
ice, for lifts up to 10,000 feet and for pressures 
to 2800 pounds. 


Pyrometers 


Thwing Instrument Company, 3339 Lancaster 
Avenue, Philadelphia, is distributing Leaflet 
A-3410, describing that company’s line of small 
and multiple pyrometers, for such work as 
Diesel engine exhaust temperatures and for gen- 
eral industrial applications. 


Control 

The Bristol Company, Waterbury, Conn., is 
distributing Bulletin No. 424, “Bristol’s meta- 
meter for telemetering pressure, liquid level, tem- 
perature, flow and motion with a simple two- 
wire circuit. Engineering principles of this re 
mote control are presented in the discussion. 


Chemicals 

Monsanto Chemical Company, St. Louis, Mo., 
has issued “How Monsanto Serves,’ an at- 
tractive 24-page bulletin discussing operations 
of the company together with the application 
of a wide variety of its products. The bulletir 
is completed with a list of Monsanto chemicals. 


Lubrication 
The Merriam Company, 1955 West 112th 
Street, Cleveland, Ohio, announces a new 


pamphlet jointly prepared by The Meriam Com- 
pany and the engineers of Socony-Vacuum Oil 
Company, which containes operating instruc 


tions, oil and lubrication data, etc., for users 
of Meriam rebuilt gas enignes. The practical 
facts and diagrams given are designed also for 
the assistance of gas engine users generally. The 
Meriam Company has also instituted a series 
of informative postal cards which are issued 
monthly on the subject of gas engines. The first 
of the series gives useful data on valve settings 
for natural gas operation, and subsequent mail- 
ings will deal with lubrication problems and 
other useful information. Free on request. 


Booklets 


The Linde Air Products Company, 30 East 
42nd Street, New York, is distributing a new 
and completely revised edition of “Precautions 
and Safe Practice.” Another valuable addition 
to oxy-acetylene literature is “Recommended 
Practices for Gas Cutting of Structural Steel.” 


Pumps 
Worthington Pump and Machinery Corpora 


_ tion, Harrison, New Jersey, is distributing bul 


letin W-318-B6, dealing with its line of two- 
stage volute type U, centrifugal pumps and 
bulletin W-317-B2 dealing with type F single 
stage volute centrifugal pumping equipment. 


Engines 

Elliott Company, Jeannette, Pa., has recently 
published a 32-page bulletin, B-3 on Elliott 
engines and engine-generator units, indicating 
the field for the different types of engines built 
by the company such as the single-valve, four- 
valve, Corliss valve unaflow and poppet valve 
unaflow engines. Each type is described as are 
the principles of operation. 


Sheet Iron Primer 


Republic Steel Corporation, Massilon, Ohio, 
is distributing ‘Sheet Iron—A Primer,” Bulletin 
127. The book contains 64 pages and In simple 
non-technical language it tells the step-by-step 
story of modern manufacture of sheet iron, trac- 
ing production from the ore mine to the final 
inspection of the completed sheet. It contains 
gauge tables and an interesting glossary o/ 
metallurgical terms. 


Diesel Engines 

Ingersoll-Rand Company, 11 Broadway, New 
York, has recently issued a catalog describing 
its stationary type Diesel engine. The unit is of 
the four-cycle, single acting, solid injection type. 
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The bulletin includes all pertinent engineering 
information. 


Cable 

General Electric Company, Schnectady, N. 5 
is distributing ‘Industrial Cable” a 128-page 
book describing all standard types of insulated 
wire cable used by industry for transmission, 
distribution and control. The publication is com. 
panion to the company’s 80-page book on “How 
to Select Insulated Cable.” 


Belting 

Chicago Belting Company, 113 North Greep 
Street, Chicago, is distributing a leaflet op 
leather belting for short center drives. 


Blowers 

Roots-Connersville Blower Corporation, Con 
nersville, Indiana, has issued Bulletin 22-23 
B10, illustrating and describing its standard 
heavy-duty types of blowers, including discus 
sion of characteristics, operating principles, and 
typical installation views. 


Electric Equipment 

General Electric Company, Schenectady, N. 
Y., is distributing Bulletin GEA-1137 B, In 
door A-CO cubicle switchgear; bulletin GEA 
1585 A-, High voltage oil immersed magnetic 
switches, and Bulletin GEA-1327 A- Indoo 
disconnecting switches. 


Hydrometers 

H.B. Instrument Company, 2518 N. Broad 
Street, Philadelphia, has issued Blue Book, Pari 
2, listing a full line of Hydrometers. This well 
illustrated book is divided into sub-headings, 
according to the industry that uses a particula 
group of hydrometers. 


Chemicals 

Carbide & Carbon Chemicals Corporation 30, 
East 42nd Street, New York, has issued a 77: 
page summary of synthetic organic chemical 
products of this company, with data, specifica 
tions and descriptions of all products. 


Chemicals 

Southern Alkali Corporation, Corpus Christi 
Texas, has issued a 16-page booklet describing 
the location, markets and products of this com 
pany. 


Steels 

U. S. Steel Corporation, Pittsburgh, Pa., has 
issued an eight-page bulletin dealing with chem- 
ical and physical properties of various high ten- 
sile steels, including a brief discussion of shop 
practices and a summary of the advantages of 
these steels. 


Diesel Engines 

De La Vergne Engine Company, Philadelphia, 
has issued five new bulletins, Nos. 51 to 55, 
iriclusive and No. 58, describing the full line ol 
Diesels. Engines are all four-cycle, full Diesel, 
solid injection, and range from 2000 r.p.m., 200 
h.p. to 200 r.p.m, and 1600 h.p. detailed specif: 
cations included. 


Traps 

J. E. Swendeman, Inc., 171 Camden Street, 
Boston, Mass, is distributing a four-page bul- 
letin describing multi-gravity traps which will 
handle water, oil or any two or more liquids 
of varying specific gravity coming from after 
coolers, receivers or other apparatus. 








